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Therapeutic Agents 

The present in^ntion relates to novel therapeutic 
agents, and in particular to [1 ]benzopyrano[4 f 3-c]- 
pyrazoles or [ 1 ] benzothiopyrano [ 4 , 3-c] pyrazoles , to 
5 processes for their ■ preparation, to 4 pharmaceutical 
compositions containing them ' and to their therapeutic 
activity as immunomodulatory agents. 

The present invention relates to compounds of 




10 in which X represents oxygen or sulphur; 

when X represents oxygen or sulphur R 1 represents 
hydrogen or together . with R 2 represents a bond; R- 2 
together with- either one of R ] and R 3 represents a 
bond; R 3 together with either one of R 2 and R 4 
15 represents a bond; ,R 4 represents hydrogen or together 
with R 3 represents,, a bond; 

or when X represent s- sulphur, R 1 and R 2 represent 
a bond, R 3 repres|fits methyl and R 4 and R 5 represent 
hydrogen; • ' - 

20 Z represents -CH= or -N='when X represents oxygen; 



Z represents -CH= when X represents sulphur; 
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R 5 represents hydrogen when R 3 represents methyl, 

or R 5 represents CH - R gI 

R 6 

when R 3 represents a bond together with either one 
of R 2 and R 4 ; 

R g represents hydrogen/ halo, S(0) n Y 1 , carboxy, 
carbamoyl, a carboxylic acyl group, an esterified 
carboxy 1 group or CONR 12 R 13 ; 

R gl represents hydrogen or methyl? 

or R g and R g , together with the carbon atom to 
which they are attached represent cyclopropyl; 

R 7 represents hydrogen, halo, trif luoromethyl, 
C 1-g alkyl, methoxy or StO)^? 

R represents hydrogen, halo or trif luoromethyl; 
8 

15 r represents hydrogen, halo or trif luoromethyl; 

o 

R 9 and R 1Q , which may be the - same or different, 
represent halo; or R g represents hydrogen and R ] Q 
represents hydrogen, halo, trif luoromethyl, nitro, C-|_g 
alkyl , C^g alkoxy, hydroxy or a carboxylic acyloxy 
20 group; 

R 12 represents methyl, ethyl or C 3 _ g cycloalkyl 
and R 13 represents C,_g alkyl optionally substituted by 
cyano, phenyl, a 3-8 membered non-aromatic heterocylic 
group, a 5 or 6 membered heterocyclic aryl group or 
25 C 3 _ 8 cycloalkyl; or R., 3 . represents phenyl optionally 
substituted by C 2 _ g alkoxycarbonyl or halo; or 
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R 12 and R 13 



sr. wit©' the nitrogen to which 
they- are attached ..represent .a 3-8 merabered non-aromatic 



heterocylic group .tffeich may be substituted by C 2 _ 6 
acyloxy (C^gjalkyi; * 



Y 1 represents C 1-6 alkyl? 

n is 07 1 or 2>£nd m i$ O'or 1 



which have imimnmodulatory activity. 



10 



In our copending patent applications (PCT patent 
application nos 8^/00859 and PCT/GB 89/00860) 

there are describe^ certain compounds of formula A and 
formula B • * ■ 




B 



The first PCTj patent application described above 
also discloses/ 4-jfifethoxyben^yl 2- (4-chlorophenyl) -3- 
oxo-2 , 3-dihydro [ 1 ] benzopyrano [4 , 3-c] pyrazole-4-acetate 
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as an intermediate compound without any therapeutic 
activity. 

These compounds are excluded from the scope of the 
present invention. 

5 Accordingly, the present, invention provides novel 

compounds of formula I 




in which X represents oxygen or sulphur; 

when X represents oxygen or sulphur R 1 represents 
hydrogen or together with R 2 represents a bond; R 2 
10 together with either one of and R 3 represents a 

bond; R 3 together with either one of R 2 and R 4 
represents a bond; R 4 represents hydrogen or together 
with R 3 represents a bond; 

or when X represents sulphur, R^ and R 2 represent 
15 a bond, R 3 represents methyl and R 4 and R g represent 
hydrogen; 

Z represents -CH= or -N= when X represents oxygen; 
Z represents -CH= when X represents sulphur; 
20 R. represents hydrogen when R- represents methyl, 
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or R 5 represents GH ? R^, 

. * K, ... 

when R 3 represents a bond together with either one 
of R 2 and R 4 ; 

j *: 

" ■ ?* : : . ■ ■ 

5 R g represents hydrogen, halo, S(0) n Y 1 , carboxy, 

carbamoyl , a carboSfylic acyl group, an esterified 
carboxy 1 group or CONR^ ^R^ 3 ? 

Rgi represents hydrogen 0^ methyl ; 

or Rg. and Rg, together with the carbon atom to 
1 0 which they are attached represent cyclopropyl ; 

R^. represents .hydrogen halo, trif luoromethyl , 
C^g alkyl, methoxy or SfOJ^Y^,; 

Rg represents .hydrogen, halo or trif luoromethyl; 

Rg , represents hydrogen, halo or trif luoromethyl; 



15 R g and R-jgr ;which may be the same or different, 

represent halo? pr> R<j represents hydrogen and R^ Q 
represents hydrogen,^ halo, trif luoromethyl, nitro, C^g 
alkyl, C^g alkoxy, hydroxy or a carboxylic acyloxy 
group; 

20 R i2 re P resen ? :s methyl,, ethyl, or C 3 _ 8 cycloalkyl 

and R 13 represents al^y 1 optionally substituted by 

cyano, phenyl, a .3-8 m^nbere.d non-aromatic heterocylic 
group, a 5 or 6 mejmbered heterocyclic aryl group or 
C 3 _ 8 cycloalkyl; or R^^ represents phenyl optionally 

25 substituted by C 2 ^ 6 ^Llkpxycarbpnyl or halo; or 

R 12 and R^ 3 tp^ether with the nitrogen to which 
they are . attached,.^ represent a 3-8 membered 
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non-aromatic heterbcylic group which may be substituted 
by C 2 _ g acyloxy (C^g) alkyl; 

represents alkyl; 
n is 0, 1 or 2 and m is 0 or 1 

5 provided that: 

I) when X is. oxygen; Z = -CH- and: 

a) R g represents C^g dialkylcarbaraoyl r then R^ 
represents a carboxylic acyloxy group other than 
acetoxy; or 

10 b) when Rg represents hydrogen, halo, s f°) n Y f' 
carbamoyl, carboxy, C 2 -6 alkoxycarbonyl, £ 2 -S ^^y 1 
or when R g and R gI together with the carbon atom to 
which they are attached form cylopropyl then ^ 
represents a carboxylic acyloxy group other than C~ - 

2—6 

1 5 alkanoyloxy ; or 

c) when R^ and R 2 form a bond, Rj and R^ form a bond, 

R 6" R 8' R 8" R 9 and R 10 each "Present hydrogen, R ? 
represents chloro, then R g does not represent 
4-methoxybenzyloxycarbonyl ; 

20 II) When X is sulphur and a) R 3 represents methyl; or 
b) Rg represents hydrogen, carboxy, s f°* n Y T c 2 g 
alkoxycarbonyl, carbamoyl or C^g dialkylcarbamoyl , 
then R 1Q represents a carboxylic acyloxy group other 
than acetoxy. 

25 It will be understood that a group containing a 

chain of 3 or more carbon atoms may be straight or 
branched, for example propyl includes n-propyl and 
isopropyl, and butyl includes n-butyl, sec- butyl. 
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isobutyl and tert-butyl. The term "halo" includes 
fluoro, cnloro or bromo. 

In one class of compounds of formula 1 , and R 2 
form a bond and R 3 and R^ "form a bond, as represented 
by formula II 


















V B 8 



II 



and Rg r Rg f f 



above defined • 



are as herein- 
In another class of compounds of 



R 7' R 8' R 8 f> 



R g and R 1Q 



formula I r R 1 represents hyclrogen, R 2 and R 3 form a 



bond and 
formula III 



R 4 represents hydrb.gen r as represented by 




111 



and R 6 , R 61/ V V R 8 t / * 9 and R 10 are as hereinabove 
defined. 



15 



In another class of compounds of formula I, R 1 and 
R 2 form a bond, and R 4 -and* R 5 represent hydrogen, as 
represented by formula IV - 
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and R ?r R g , R g r , R g and R 1 Q are as herein defined. 
Preferred substituents are as given hereinafter. More 
preferably R ? represents halo - or trif luoromethyl , R g 
represents hydrogen or halo, R g F represents hydrogen or 
5 halo and R g represents hydrogen. 

In compounds of formula I , preferably R ■ 

6 

represents hydrogen. 

In certain compounds of formula I, the group R- 

6 

may be an esterified carboxyl group , a carboxylic acyl 
10 group or certain tertiary carboxamide groups-. These- 
groups may be represented by the formula 

-CO.R 14 - 

in which R 1 4 represents an alkoxy group (for example 
C^g); an alkenyloxy group (for ..example C 2 _ g ) ; a 

15 cycloalkoxy group (for example C^ Q ) ; an oxygen atom 
attached to a non-aromatic heterocyclic group;, a 
carbocyclic aryloxy group; a heterocyclic aryloxy 
. group; an alkyl group (for example C,_ 6 ) ; an alkenyl 
group (for example C 2 _ g ) ; a cycloalkyl group (for 

20 C 3 _ 1Q ); a non-aromatic heterocyclic group; a carbocylic 
aryl group; ., or a heterocyclic aryl group each of the 
groups being optionally substituted. Readily 
hydrolysable esters and amides as defined herein are 
included within the scope of the present invention as 
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well as tjiose whi&fi are less readily hydrolysable . 
Also included .are certain tertiary carboxamido groups. 
Some- compounds., of., ferula I may. contain a substituted 
acetyl group" .in;. the 4-^position of the ring system. In 
5 certain preferred compounds', of formula I the group R g 
may have the formula 

a) •• . , ■ . : fCp.OR 1 5 • . . 

b) -CO.R 16 

c) -co;nh 1 2 r 1 3 

• -. . > _ >j , - ; ft*/ 

10 in which Ry 2 repxesen-fcs methyl,: ethyl or C 3 _ g cyclo- 
alkyl and- R., 3 : '■: . ; y*jp;presents C,_g . alkyl optionally 
substituted -by cyjcac., phenyl, .a, .,3-8 membered non- 
aromatic r heterocyclic gri&up * / a- .5 or 6 membered 
heterocyclic, . : axylf::%rQup rt;Qr • R 13 represents phenyl 

15 optionally substi£%ed : by. e' 2 _ 6 alkoxycarbonyl or halo; 
or R and R 13 togS-^her with the- nitrogen to which they 
are attached represent a 3- ; 8 membered non-aromatic 
heterocyclic . group r .which may' be substituted by C 2 _ g 
acyloxy(G^ l6 >alkyl^| 'R^; ■; .jwft R 1 represent C 1-g 

20 alkyl;. G 2 _ 6 alke£y|?| :C 3_to cy 010 ^ 1 ^ 1 ' a 3-8 membered 
non-aromatic Keterodye lie .group, a, phenyl group or a 5 
or 6 membered. h^i^OCyclic afyl. Vi grbup; each of the 
groups R 15 , R T6 --? being- optionally substituted by Z. 

Z represents .iZ-| * Z 2 , phenyl, a 3-8- membered non- 
25 aromatic heterocyclic grcgap . (pref erably containing one 
or two heiteroatomS selected '/from oxygen , sulphur or 
nitrogen) , a 5-*6 ^embered " heterocyclic aryl group 
(preferably contsJhihg one to three heteroatoms 
selected frofft ox^geii, sulphur or nitrogen) , each group 
30 being optionally su&stituuted . by Z ] or & 2 ; 

. : : ";^ : [ - ■• .\ • . ■ 
Z 1 repres^iti halo, i;j Itrif luoromethyl f hydroxy, 

carboxy or . cyan©?, . , 
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Z 2 represents C^ g alkyl, z ^ eycloalkyl, 
S(0)mY 1# C0NR 78 R 19 , C lmm6 alkoxy, alkoxycarboftyl , 

C 2-6 alkanoyl ' c 2 ~6 alkanoyloxy , phenoxy , NY 2 Y 2 T , 
NHCOY 2 or NHS0 2 Y 2 and each may be further substituted 
5 by Z. 

Y 2 and Y 2 ,, which may be the same or different, 
each represent hydrogen, C^g alkyl or phenyl; 

R 18 and R lg , which may be the same or different, 
each represent hydrogen; C^g alkyl; C 3 _ 1Q cycloalkyl, 
10 C 2-6 alkenyl; a carbocyclic aryl group; a 3-8 membered 
non-aromatic heterocyclic group; a 5 or 6 membered 
heterocyclic aryl group; or R 1 Q andR 1& together- with 
the nitrogen to which they are attached form a 3-5 
membered non-aromatic heterocyclic group. 

15 In compounds of formula I, suitable substituents 

Rg include the following: 

hydrogen; halo (fluoro, chloro or bromo) , preferably 
fluoro or chloro, most preferably chloro; carboxy; 
carbamoyl, S(0)nY 1 in which is preferably C,_ 4 alkyl 

20 and n represents 0, 1 or 2 (for example methyl thio, 
ethyl thio, propyl thio, methylsulphinyl , ethylsulphinyl, 
propylsulphonyl) , more preferably Y 1 is C,_ 2 alkyl, 
most preferably methyl; suitably n is 0 or 1 and 
preferably 0. Most preferably Rg represents hydrogen 

25 or C 2 _g alkoxycarbonyl . 

In compounds of formula I, R. together with R^, 

b 6 
and the carbon to which they are attached may form 

cyclopropyl. 

Preferably R g also includes CON * 12 R 13 in which R ]2 
30 represents methyl or ethyl and R^ 3 represents 

alkyl optionally substituted, by cyano, phenyl, a 3-8 
membered non-aromatic heterocyclic group containing one 
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or two heteroatoms selected from oxygen, sulphur or 
nitrogen , a 5 or -4r memberiid heterocyclic ary 1 group 
containing one to' \ three heteroatoms selected from 
oxygen, sulphur or nitrogen; or R 13 represents phenyl 
5 optionally substituted' by^ C 2 _ g alkoxycarbonyl (for 
example methdxycarbbnyl) or halo (for example chloro) ; 
or 2 R -| 3 toget&et with the nitrogen to which they 

are attached fariftj a 3-8 ir membered non-aromatic 
heterocyclic group which may ^contain a further 
10 heteroatom selected from oxygen, sulphur or nitrogen 
which may be substituted by a C 2 _ g acyloxy (Cj _ g ) alkyl 
group (for example pJfap*ionyldxyethyi)\ . 

Preferably R g also includes a carboxylic ester 
group, which is preferably represented by the formula 

15 -CO.OR 15 

in which R 15 represents Cj_g alkyl; C 2 _ 6 alkenyl;' C 3-1Q 
cycloalkyl; a 3-8 membered non-aromatic heterocyclic 
group containing one or two heteroatoms selected from 
oxygen, sulphur or nitrogen, a- carbocyclic aryl group; 
20 a 5 or 6 membered heterocyclic aryl group containing 
one to three heteroatoms selected from oxygen, sulphur 
or nitrogen, each group being optionally substituted by 
Z. Preferably R^ 5 represents c 1-6 alkyl, C 3 _ 8 
cycloalkyl, a 5-7 membered non-aromatic heterocyclic 
25 group containing one or two Heteroatoms selected from 
oxygen, sxilphur ox nitrogen; a phenyl "group; a 5 or 6 
membered heterocyclic aryl ^riiiigr containing one or two 
heteroatoms selected^ from oxygen, Sulphur or nitrogen, 
each group being o^tgtohally^ substituted- by Z. 



30 



Preferably R g 4l so - represents a carboxylic. acyl 
group which is preferably represented by the formula 



-C0.R 16 
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in which represents C 1-g alkyl; C 2 _ 6 alkenyl; C 3 _ 1Q 
cycloalkyl; a 3-8 membered non-aromatic heterocyclic 
group containing one or two heteroatoms selected from 
oxygen, sulphur or nitrogen; a carbocyclic aryl group; 
5 . a 5 or 6 membered heterocyclic aryl group containing 
one to three heteroatoms selected from oxygen f sulphur 
or nitrogen; each group being optionally substituted by 
2. Preferably represents alkyl, C 3_g cyclo- 

alkyl, a 5-7 membered non-aromatic heterocyclic group 
10 containing one or two heteroatoms selected from oxygen, 
sulphur or nitrogen; a phenyl group; a 5 or 6 membered 
heterocyclic aryl ring containing one or two hetero- 
atoms selected from oxygen, sulphur or nitrogen, each 
group being optionally substituted by Z. 

15 Preferably Z represents Z^ or Z 2 * 

Preferably Z-j represents halo (fluoro, chloro or 
bromo) , more preferably fluoro or chloro, most 
preferably chloro; hydroxy or cyano; 

Preferably Z 2 represents the following: 

Cj_ 6 alkyl, preferably C^_ 4 alkyl (for example methyl, 
ethyl or propyl) , more preferably methyl or ethyl and 
most preferably methyl; c 3 _ 7 cycloalkyl, preferably 
C 3 _ 5 cycloalkyl; c -|_g alkoxy, preferably -Cj_ 4 alkoxy 
(for example methoxy, ethoxy or propoxy) , more 
preferably methoxy or ethoxy, and most preferably 
methoxy; S(0) jn Y 1 in which Y^ is preferably C^ 4 alkyl 
and m represents 0, 1 or 2 r (for example methylthio, 
ethylthio, propylthio, methyl sulphinyl., ethylsulphinyl, 
propylsulphinyl , methylsulphonyl , ethyl sulphonyl, 
propylsulphonyl) , more preferably Y T is C 1 _ 2 alkyl, 
most preferably methyl, suitably m is 0 or 1 and 
pre-ferably 0; alkoxycarbonyl (for example 



20 



25 



30 
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methoxycarbonyl or ethoxycarboiiyl) ; C 2 _ 5 alkanoyl (for 
example acetyl or propionylt ; or C 2 -5 alkan °y lox y ( for 
example acetoxy or '; propionyloxy ) ; CONRij gR^ 9 in which 
R 18 and R 19 preferably represent hydrogen, C 1-g alkyl, 
5 C 2 _ g alkenyl, C 3 _ g cycloalkyl, a 3-8 membered 
non-aromatic heterocyclic group containing one or two 
heteroatoms selected from oxygen, sulphur or nitrogen; 
phenyl, a 5 or 6^ membered heterocyclic aryl group 
containing one to three heteroatoms selected from 

10 oxygen, sulphur or nitrogen; or R lg and R 1 g together 
with the nitrogen to which 'they are attached form a 3-8 
membered non-aromatic "heterocyclic group which may 
contain a further heteroatom selected from oxygen, 
sulphur or nitrogen, each 6f the substituents R lg , R 1 g 

15 being optionally substituted by' Z." 

In compounds of formula I, particularly preferred 

substituents R g include: 

■ ■* 

hydrogen, carboxy or -CO.R 14 in which is as defined 

above, 

20 Preferred esterified carboxyl groups R g include: 

alkoxycarbonyt {for example methoxycarbonyl, 

2—6 

e thoxy car bony 1, * propoxycaf bdnyl , butoxy car bony 1 or 
pentyloxycarBonyl; C 3 _ g cycloalkoxycarbonyl (for 
example cyclobutoxf car bony 1', cyclopehtyloxycarbonyl , 

25 cyclohexyloxycarbonyl) or tetrahydro-2H-pyran-4-yloxy- 
carbohyr, each of : which gifoups may be substituted by: 
C 1-g alkyl (for example methyl) ; C 3 _ g cycloalkyl (for 
example cyclohexyl," cyclopentyl, cyclobutyl or cyclo- 
propyl) ; phenyl; a 3-8 membered non-aromatic 

30 heterocyclic group containing one or two heteroatoms 
selected frcm nitrogen 1 , okygen or sulphur, (for example 
tetrahydrof uryl , ' tetrahydropyranyl , morpholino , 
piper idino, thioraorpholino, piper azino) ; a 5 or 6 
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membered aromatic heterocyclic group containing one to 
three atoms selected from oxygen, sulphur or nitrogen 
(for- example pyridyl f thiazolyl, - thienyl) ; C 2 _g 
alkoxycarbonyl (for example ethoxycarbonyl) ; C 2-6 
5 alkanoyl (for example acetyl) ; C 1-6 alkoxy (for example 
methoxy or ethoxy) ; S(0) m Y 1 (for example methylthio) ; 
C 2 _ g alkanoyloxy (for example acetoxy); cyano, hydroxy, 
acetamido, trif luoromethyl, halo. The optional C«|_g 
alkoxy substituent may further be substituted with 

10 c -|_5 alkoxy (for example methoxy) or £ 2 -6 alkan °y lox Y 
(for example acetoxy) . The optional phenyl , non- 
aromatic heterocyclic group or aromatic heterocyclic 
group substituent may further be substituted by C^g 
alkyl (for example methyl}, c -j_6 alkox Y ( for example 

15 methoxy), halo (for example chloro) . 

In especially preferred compounds Rg represents 
C0 2 (CH 2 ) p J in which p is 0-3 and J represents cyano, 
hydroxy, C 3_g cycloalkyl, c 2 _6 alkanoyloxy, c 2 _g 
alkoxycarbonyl, C^g alkoxy, C^g alkoxy (C 1 _ g ) alkoxy , 

20 c i-6 alk Y lthio ' or J represents a 5 or 6 membered 
non-aromatic heterocyclic group containing 1 or 2 
heteroatoms .selected from oxygen, sulphur or nitrogen; 
a 5 or 6 membered aromatic heterocyclic group 
containing 1 or 2 heteroatoms selected -from oxygen, 

25 sulphur or nitrogen; or a phenyl group, each of which 
groups is optionally substituted by C^g alkyl, C^g 
alkoxy or halo* Preferably p is 1 or 2. 

s 

Particularly preferred substituents R g also 
include a carboxylic acyl group which may be C- 0 

3— 8 

30 cycloalkylcarbonyl (for example cyclopropylcarbonyl, 
cyclohexylcarbonyl) ; or C 2 _ g alkanoyl (for example 
acetyl, propionyl, butyryl, pentanoyl, hexanoyl) , which 
may be substituted with phenyl or phenoxy each 
optionally substituted by halo, C T _ 4 alkyl, or 

35 alkoxy y or C 2 _ & _alkanoyl may be substituted with C 2 _ g 
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alkoxycarbonyl (.fdj^rt example methoxycarbonyl) , C 2-6 
alkoxy (for exampffi|>: methoxy^., c -|_4 alkylthio (for 
example ; methyl thio) , C 3_g csyclpalkyl (for example 
cyclopentyl) . - : -vr 

-* ^vi, •> >..- . v, -r <■■ • . 

5 In especially "prefer red ,: compounds R- represents 

COCH 2 k in which- k ^presents alkoxy or phenoxy. 

Particularly, vpiref erred substituents R g may also 
include - the group ^ONR^R^ in which R 1 2 represents 
methyl or ethyl, . preferably i methyi , and R 1 3 includes 
10 phenyl or allcyi (more* preferably methyl or ethyl, 

and most preferably methyl} substituted with phenyl. 
Most preferably R 12 eepr^ents, ethyl an"4 R 13 represents 
phenyl. - , i : £ " ■ - 

Especially .: preferred substituents " Rg include 
15 hydrogen;. •■ b " -V- ■ ' 

cyclopropylmethoxye^bonyl? 

2-methoxybenzyloxycasrbonyl ; 4--t:hlorobenzyloxycarbonyl ; 
2-methy lbenzyloxyda^feony-l ? - 3^-methy Ifrenzy loxy carbony 1 ; 

2- acetamidoethoxycarbonylr • 

20 2- ( 2-methylpiperida^>ethoxy^arbonyl ; 

3- ( 2-propionyloxyetii^l) -3^a^pe&'tamethylenecarbamoyl ; 
methyl ( 2-methylpheny|) carbamoyl? J. 

methyl ( S-methylghe^PFlKcarb^ailnby 1 r 

methyl (4-meth^lpben^i)Scarbamoyl; . 
25 methyl ( T , J-dioxolan^-yl-methyl) carbamoyl ; 

chlor o ; br omOf?; rae thyithio ; efthy ithio ; methyl sulphiny 1 ; 

methyl sulphonyl ; <- c arboxy ; meithoxy carbony 1 ; 

ethoxycarbonyl ; :|>ropoxyicarbonyl ; ' butoxycarbonyl ; 

penty loxycarboriyl ; ^dlobutyloxycarbonyi ; 
30 cyclopentyloxycarbon^l ; eye lohexy loxy carbony L; 

tetrahydro-2H-p^rairr : 4-yloxycar^oiiyi ; 



tetrahydrofurferyl:ox3|c:^bbn^j= ' benzyloxycarbonyl; 

4-methoxybenzyloxyca5bonyl ; i3-methoxybenzyloxycarbonyl ; 
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4-methylbenzyloxycarbonyl ; 2-chlorobenzyloxycarbonyl ; 
3-chlorobenzyloxycarbonyl ; 2- (phenyl) ethoxycarbonyl ; 
2- (4-methoxyphenyl) ethoxycarbonyl; 
2- (4-chlorophenyl) ethoxycarbonyl , 
5 2- ( 2-pyridyl) ethoxycarbonyl , 

2- (4-methyl-5-thiazolyl) ethoxycarbonyl; 
2- ( 2-thieny 1) ethoxycarbonyl ; 

2 -cyclohexylethoxy carbonyl ; 2-methoxyethoxycarbonyl ; 
2- (methyl thio) ethoxycarbonyl; 2-hydroxyethoxycarbonyl; 
1 0 2-acetoxyethoxy carbonyl ; 2-cyanoethoxy carbonyl ; 

2- ( ethoxycarbonyl } ethoxycarbonyl ; 

2- ( 2-methoxyethoxy) ethoxycarbonyl ; 

3- oxobutoxy carbonyl; 2- ( 2-chlorophenyl) ethoxycarbonyl ? 
2- (3-methylphenyl) ethoxycarbonyl; ' 

15 4,4, 4-trif luorobutoxycarbonyl ; . 

2-morpholinoethoxycarbonyl ; 2 -piper idinoethoxy carbonyl ; 

2 - thiomorpholinoethoxy carbonyl ; 

1 -methyl-2-morpholinoethoxycarbonyl; 

3 - mo rpholinopropoxy carbonyl ; 

20 3- (4-methyl-l-piperazinyl)propoxycarbonyl; 

1- methyl-2-piperidylmethoxycarbonyl; acetyl; propionyl; 
butyryl ; pentanoyl ; hexanoyl ; cyclopropylcarbonyl; 
cyclohexylcarbonyl; phenoxyacety 1 ; phenylacetyl ; 
3-methoxycarbonylpropionyl ; carbamoyl ; 

25 3-oxapentamethylenecarbamoyl; 

3- (2-acetoxyethyl) -3-azapentamethylenecarbamoyl; 

methyl (2-morpholinoethyl) carbamoyl ; 

benzyl (methyl ) carbamoyl ; 

methyl (3-pyridylmethyl) carbamoyl, 
3 0 methyl (2-phenyl ) ethy Icarbamoyl ; ' 

2- cyanoethyl (methyl) carbamoyl; methyl (phenyl) carbamoyl; 
ethyl (phenyl) carbamoyl; 

2- phenoxyethoxycarbonyl ; 1 -benzylethpxycarbonyl ; 

3- (3-pyridyl) propoxycarbonyl ; 

35 2- [4- (N,N-dimethylamino) phenyl] ethoxycarbonyl; 

2- phenylpropoxycarbonyl ; 3-acetoxypropoxycarbonyl ; 

3 - hydroxypropoxy carbonyl; 
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4-chlorophenyl (me^'yiy carbamoyl ; 

4- (2-acetoxy-erfehyi) p^peraziriylcarbonyl ? 

4- { 2-propiorio^-ethyirtxipera*iriyicarbonyl ; 

4-methoxycarbonyIpbfpyl^th3rl > carbamoyl ; 

2- (4-meth6xyphenyl>|robi|nM- 4-chlorophenoxyacetyl ; 

cyclopentylacetyl ; .(3-metbylpfieny 1 ) propionyl ; 

2-methylphenoitf acety|t V • .- ■ i -2-methylthiopropionyl ; 

me thoxy acetyl. 



In compounds q£ : -formula I, suitable substituents 
10 R ? include the 




Hydrogen; halo (fjuoro, chloro, bromo) , preferably 
fluoro or Gh"loro> fee-v preferably chloro; trifluoro- 
methyliC^g -alkyl, preferably P 1-4 alkyl (for example 
methyl, eth^l "oV-'fj&pylYi ,mc*e preferably methyl or 
1 5 ethyl , most pref er^-ly " methyl ; methoxy ,. S (O) m Y , , in 
which R is preferably alkyl and m represents 0 or 

1 , (for example ; ilethylthip, ethylthio , propyl thio , 
methylsulphinyl/ .. . ^yl%fe^n yl , : propylsulphinyl) 
preferably m\is d;|m6re jp^eferably Y 1 - is C 1-2 alkyl, 
20 most prefer ably' m^l^i ; 



In preferred: ^^apounds^of formula I, R g represents 
hydrogen, fl^cro/^ chlo% -. c|; trif \uoromethyl, more 
preferably h|jafogen ' or • chloro and most preferably 
hydrogen. .'■ 1 '• 



••r 1 ••■ 



25 in " preferred!^' ^compounds ^ of formula I, Rg' 

represents hydrogen" *©r chloro , especially hydrogen . 



The substituents R 9 and' R 10 may be located at any 
position oil the'. bens' *±as&- namely in position 6-, 7-, 
8- and/or 9-#of the beriz r\ng_. - Accordingly each of the 
substituents R^' ar#R 1 Q specified herein are considered 
to be named at eaiii :-..oi these positions. In one group 
of compound^ R n 0 is^f located at position 6- or 7- of the 



■ r% . - 

.5 ' . - „ . • 
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benz ring, especially position 6-. In a preferred 
group of compounds R 1Q is located at position 8- or 9- 
of the benz ring, especially position 8-. 

In preferred compounds of formula I, R g represents 
5 hydrogen, fluoro or chloro, more preferably hydrogen or 
fluoro, most preferably hydrogen. 

In certain compounds of formula I, the group R 1 Q 
may represent a carboxylic acyloxy group and may have 
the formula 
10 - O.CO.R^ 

in which R 1? represents an alkyl group (e.g. g ) ; an 
alkenyl group (e.g. C 2 _ g ) ; a cycloalkyl group (e.g. 
^3«-j1^ ; a non-aromatic heterocyclic group; a 
carbocyclic. aryl group or a heterocyclic aryl group; 

15 each of the groups being optionally substituted. In 
preferred compounds of formula I, R 1? represents g 
alkyl; C 2 _ g alkenyl; cycloalkyl; a 3-8 merabered 

non-aromatic heterocyclic group; a carbocyclic aryl 
group; or a 5 or 6 membered heterocyclic aryl group; 

20 each of the groups being optionally substituted by Z. 
Preferably R ] ? represents C 1-g alkyl, C 2 _ g alkenyl, 
C 3 _ 10 cycloalkyl, a 5-7 membered non-aromatic 
heterocyclic group containing one or two heteroatoms 
selected from oxygen, sulphur or nitrogen; phenyl; a 5 

25 or 6 membered heterocylic aryl group containing one or 
two heteroatoms selected from oxygen, sulphur or 
nitrogen, each substituent R^ ? being optionally 
substituted by Z^or Z^. Readily hydrolysable esters 
are included within the scope of the present invention 

30 as well as those which are less readily hydrolysable. 
Preferably R 1Q represents hydrogen, . fluoro , chloro , 
bromo, trif luoromethyl, hydroxy,; nitro, alkyl 
(preferably C^ 4 alkyl) , C^g alkoxy (preferably ; C, _ 4 
alkoxy) or a carboxylic acyloxy group- as hereinabove 
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defined. More preferably Q represents hydrogen, halo 
(preferably fluoro or chloro) , 'hy'droxy, alkoxy 
{for example methoxy) ", C^g affcyl (for example methyl) 

or nitro " or a ckrboxylic acyloxy group. Most 
5 preferably ^ 0 repr^feents hydrogen, fluoro, hydroxy or 

a carboxylic acyloxy" group. 

In particularly preferred compounds of formula I, 
R 10 includes: 

hydrogen; hydroxy; C 3 _ 1Q cycioalkanoyloxy (for example 
10 cycloproylcarbonyl, eye lobutyl car bony 1 or adamantyl- 
carbonylbxy) ; C 2 -6 alkan °Yl° x y ( f ° r example acetoxy or 
propionyloxy) or C 2 _g alkenoyloxy, both of which may be 
substituted with a substituent selected from C 2 _ g 
alkanoyloxy (for example acetoxy) , StOJ^Y-j (for example 
15 methylthio) , C^g alkoxy (for example methoxy) , 
carboxy, chloro, phenyl, di (C 1-g ) alkylamino or C 2 _ g 
alkoxycarbonyl (for example methoxycarbonyl or 
ethoxycarbonyl) and "further optionally substituted by 
optionally substituted phenyl (for example 4-methoxy- 
20 phenyl, 4-raethylphenyl, 4-chlorophenyl) ; or R 1Q 
represents arylcarbohyloxy in which the aryl group is 
suitably phenyl, thienyl, furyl, pyridyl [which may 
themselves by substituted with. C^g alkyl (for example 

methyl), C. c alkoxy (for example methoxy) or halo (for 
1—6 

25 example chloro) ] . 

Preferred are those * in which R^ Q represents 
0C0(CH 9 ) L in which p is 0-3 and L represents hydrogen, 
C 3-1 1 cycloalkyl; di (C^galkyl) amino; C 2 _ g alkanoyloxy; 
C 2-6 alkoxycarbonyl,, c i_g alkylthio; C^g alkoxy; 
30 adamantyl or "phenyl optionally substituted by C^g 
alkyl, c «|_ 6 alkoxy .or halo. 

Preferred substittxents Q include chloroacetoxy ; 
4-chlorobenzoyloxy; : cyclopentylcarbonyloxy ; 

cyclohexylcarbonyloxy; hydrogen; fluoro; chloro; 
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hydroxy; acetoxy; propionyloxy; butyryloxy; 

pentanoyloxy ; methoxycarbonylacetoxy ; 

3-methoxycarbonylpropionyloxy; 

acetoxyacetoxy; 3- (methyl thio) propionyloxy ; benzoyloxy; 
5 methoxyacetoxy; 4-methoxybenzyloxycarbonylacetoxy; 
ethoxycarbonylacetoxy ; but-2-enoyloxy ; 

3- ethoxy carbony lpropiony loxy ; carboxy acetoxy ; 
adamantylcarbonyloxy ; 3-pheny lpropiony 1 ; 
methylthioacetoxy; phenyl acetoxy; dimethylaminoacetoxy; 

10 thenoyloxy; furoyloxy; 2-methylbenz;oyloxy ; 
2-me thoxybenzoyloxy ; 4-methoxybenzoyloxy ; 
pyridy Icarbonyloxy ; cyclopropy Icarbonyloxy ; 
cy clobuty Icarbonyloxy ; 

4- methylbenzoyloxy; 
15 3-methylbenzoyloxy. 



A more preferred class of compounds of formula I 




in which R g r , R ? , R g , R g , R 1 Q and R 14 and preferred 
substituents thereof are as recited in formula I above. 

20 More preferably, R g f represents " hydrogen r R 14 
represents OR 15 , R lg or NR 12 R 13 in which R 1 2 represents 
methyl or ethyl, R 1 3 represents C^g alkyl optionally 
substituted by cyano, phenyl, a 3-8 membered non- 
aromatic heterocyclic group containing 1 or 2 hetero- 

25 atoms selected from oxygen, sulphur or nitrogen, a 5 or 
6 membered heterocyclic aryl group containing 1 to 3 
heteroatoms selected from oxygen, sulphur or nitrogen 
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or R 13 represents phenyl optionally substituted by C 2 _ g 
alkoxycarbonyl or . halo; or R 12 and R ] 3 together with 
nitrogen to which they are/attached form a 3-8 membered 
non-aromatic heterocyclic ring-, which may contain a 
5 further heteroatom selected from oxygen, sulphur or 
nitrogen which may be . substituted by a C 2 _ g 
acyloxy (C^g) alkyl group; and R 15 and R lg , which may be 
the same or different, represent optionally substituted 
groups selected from C^g alkyl; C 2 _ g alkenyl; C 3-1 Q 

10 cycloalkyl; a .3-8 membered non-arpraatic heterocyclic 
group containing ] or 2 heteroatoms selected from 
oxygen, sulphur or nitr.pgen; phenyl; a 5 or 6 membered 
heterocyclic aryl group containing 1 to 3 heteroatoms 
selected from . o^sygen, . sulphur or nitrogen; R g 

15 represents hydrogen, and R 1 Q represents hydrogen, 
hydroxy, halo, Cj_ 6 alkoxy *or G^g alkyl, 

A further more preferred class of compounds of 
formula I are -those** represented by formula VI 




c--o 

I 

R-14 

in which R gl , R ? , Rg, R g , * 1CK and r t 4 and preferred 
20 substituents thereof, are as defined with respect to 
formula I above. More preferably, R g ' represents 
hydrogen, R-, 4 represents OR 15 * R 1 g or NR 12 R 13 in which 
R 12 represents methyl or ethyl, R 13 represents C^g 
alkyl optionally substituted by cyano, phenyl, a 3-8 
25 membered non-aromatic heterocyclic group containing 1 
or 2 heteroatoms selected from oxygen, sulphur or 
nitrogen, a 5 or 6 membered heterocyclic aryl group 
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containing 1 to 3 heteroatoms selected from oxygen, 
sulphur or nitrogen or R 13 represents phenyl optionally 
substituted by C 2 _ g alkoxycarbonyl or halo; or R 1 2 and 
R^ 3 together with nitrogen to which they are attached 
5 form a 3-8 membered non-aromatic heterocyclic ring 
which may contain a further heteroatom - selected from 
oxygen, sulphur or nitrogen which may be substituted by 
a C 2 _ g acyloxy (C^g) aikyl group,- and R 15 and R lg , which 
may be the same or different, represent optionally 

10 substituted groups selected from c -j_g- alkyl; C 2_g 
alkenyl; C 3 _ 1Q cycloalkyl; a 3-8 membered non-aromatic 
heterocyclic group containing 1 or 2 heteroatoms 
selected from oxygen, sulphur or nitrogen; phenyl; a 5 
or 6 membered heterocyclic aryl group containing 1 to 3 

15 heteroatoms selected from oxygen, sulphur or nitrogen; 
R 9 represents hydrogen and R^ Q represents hydrogen, 
hydroxy, halo, c -|^g alkoxy or alkyl. 

A further more preferred class . of compounds of 
formula I are those represented by formula VII 




20 in which Rg, R g'' R y R g' and and preferred 

substituents thereof are as defined with respect to 
formula I above. Preferably the substituent O.CO.R 17 
is located in the 8-position or 9-position of the ring 
system, especially the 8-position. More preferably Rg 1 

25 represents hydrogen and Rg represents hydrogen, C 2 -6 
alkoxycarbonyl or c ^_g alkylthio, R^ ? represents 
optionally substituted- groups selected -from. CL - alkyl; 
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C 2-6 alkenyl; * C 3 ^ T ^.. cycl^lkyj; a . 3-8 membered non- 
aromatic h«terocyel|b groupi containing ' 1 or 2 hetero- 
atoms selected from; oxygen*/ sulphur or nitrogen; 
phenyl? a 5 ^or :6L;'V membered heterocyclic aryl group 
containing 1 or 7^2 , hetero^toms selected from oxygen, 
sulphur or nitro^en;ij 

A further more preferred class of compounds of 
formula I are *hos^ represented by formula VIII 



7 



'.*a 



VH1 



R 17 OGO: 



in which, Ry, R g $pd R., ? and preferred substituents 
10 thereof, are -as -defined: with respect f for formula I 
above. More preferably : R., ? represents optionally 
substituted groups . selected ..from C^g. alkyl; C 2-6 
alkenyl; C 3 _ 1T cycjtoalkyl^ a -3-8. membered non-aromatic 
heterocyclic •/g^oup^->c 1 Qfitaininf 1 or 2 heteroatoms 
15 selected from oxygen, . sulfur or nitrogen; phenyl; a 5 
or 6 membered. heterocyclic. aryJL group containing 1 or 2 
heteroatoms selected from oifeygen, sulphur or nitrogen. 

. . ' \ 

A further more, preferred .^class of compounds of 
formula I are t±oser'represented by formula IX 



# • 
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in which R g , R g , , R ? , R g , R g f , R g and Q and preferred 
substituents thereof, are as defined with respect to 
formula I above. More preferably R g f represents 
hydrogen or methyl; R g represents hydrogen, halo, C 2 _ g 
5 alkanoyl, C 2-6 alkoxycarbonyl, StO)^^ carbamoyl, 
carboxy or R g and R g together with a carbon atom to 
which they are attached represent cyclopropyl; R ? 
represents hydrogen, halo, trifluoromethyl, methoxy, 
C 1#-& alkyl, S-(0). R g represents hydrogen, halo or 

10 trifluoromethyl; R g ' represents hydrogen, halo or 
trifluoromethyl; R g and R 1Q , which may be the same or 
different, each represent halo; or Rg represents 
hydrogen and R 1 Q represents hydrogen, halo, 
trifluoromethyl, hydroxy, nitre, C 2 _ g alkanoyloxy, C 1-g 

15 alkyl orC^ g alkoxy. 

In one preferred group of compounds X represents 
oxygen. In a further preferred group of compounds R g 
represents COR 14 , especially COOR 15 , X preferably 
represents oxygen and Z preferably represents -CH=. In 
20 a further preferred group of compounds R^ represents 
OCOR 17 , and X preferably represents oxygen and Z 
preferably represents -CH=. 

Particular compounds of formula I are the 
compounds listed in Table A and pharmaceutical^ 
25 acceptable salts thereof provided in the specific 
Examples of the invention, including the free bases of 
compounds which have been exemplified as salts, 
hydrates or solvates . ^ 

Compounds of formula I may contain one or more 
30 chiral centres and exist in different optically active 
forms. When compounds of formula I contain one chiral 
centre the compounds exist in two enantiomeric forms 
and -the present invention includes both enantiomers and 
mixtures of enantiomers. The enantiomers may be 
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resolved by methods known /j^-' those skilled in the art, 
for example by formation .of diastereoisomeric salts or 
complexes which may be separated, for example, by 
crystallisation; \ :; formation of diastereoisomeric 
5 derivatives which may be .: separated, for example, by 
crystallisation,, gasl-liguid liquid chromatography; 

selective derivatisation of^one enantiomer by reaction 
with an. enantiomer-specif ic ^ reagent, for example 
enzymatic oxidation or re<Ju4tion; or gas-liquid or 
liquid chromatography in. a chiral environment, for 
example on a chiral. ^upport, fpr example silica with a 
bound chiral ligand* or in the : presence - of a chiral 
solvent. Alternatively, specific enant^omers may be 
synthesised by asymmetric .syntheses using optically 
15 active reagents, substrates., catalysts or solvents, or 
by converting _ one enantiomer into the other by 

asymmetric transformation. 

•* 

For example, all compounds of formula IV have a 
chiral centre. In particular each [Ubenzothiopyrano- 
20 [4,3-c]pyrazole having .a .3a-methyl substituent listed 
in Table A (hereinafter) is .hereby named as the R- or 
S- enantiomer. In addition the following named 
compound 'may also exist in the R- or S- enantiomeric 
form: 

25 2-morpholinoethyl 2- (^TCftiorophenyl) -3-oxo-1 ,2,3,4- 
tetr ahydro [ 1 ] benz opyranq [ 4 , 3-c ] pyrazole-4-ace tate . 

When compounds, pf formula. : ; I contain more than one 
chiral centre, the compounds may - exist in 
diastereoisomeric forms. .The ... present invention 
includes each . diastereoisomer v - and mixtures of the 
diastereoisomers , The • . : ,diaste-reoispmers may be 

separated by methods ^known s tb -those skilled in the art, 
for example by _ crystallisation or liquid 
chromatography. 



30 
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Certain compounds of formula I may exist in 
different tautomeric forms or as different geometric 
isomers. 

Some compounds of formula I are bases and may form 
5 acid addition salts with inorganic or organic acids, 
for example hydrochloric acid, hydrobromic acid, 
fumaric acid, tartaric acid and citric acid. It will 
be appreciated that such salts,, provided they are 
pharmaceutical ly acceptable, may be used in therapy in 
10 place of the corresponding compounds of formula I. 
Such salts may be prepared for example by reacting the 
compound of formula I with a suitable acid in a 
conventional manner. 

Certain compounds of formula I may exist in more 
15 than one crystal form and the present invention 
includes each crystal form and mixtures thereof. 

Certain compounds of formula I may also exist in 
the form of solvates, for example hydrates, and the 
present invention includes each solvate and mixtures 
20 thereof. 

The present invention also includes pharmaceutical 
compositions containing a therapeutically effective 
amount of a compound of formula I together with a 
pharmaceutically acceptable diluent or carrier. 

25 As used hereinafter, the -term "active compound" 

denotes a - [1 ] benzopyrano [4 , 3-£] pyrazole or a 
[ 1 ] benzothiopyrano f4 , 3-c] pyrazole of formula I . In 
therapeutic use, the active compound may be 
administered orally, rectally, parenterally or 

30 topically, preferably orally or topically. Thus the 
therapeutic compositions of the present invention take 
the form of any of the known pharmaceutical 
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compositions for oral, rectal, parenteral or topical 
administration. Pharmaceutically acceptable carriers 
suitable for use in such compositions are well known in 
the art of pharmacy. The compositions of the invention 
5 may contain 0.1-90% by weight of active compound . The 
compositions of the invention .are generally prepared in 
unit dosage form. The . ' excipients used in the 
preparation of . these . compositions are the excipients 
known in the pharmacist's art. • 

10 Compositions for oral administration are preferred 

compositions of the invention and these are known 
pharmaceutical form s for such administration, for 
example tablets, capsules, syrups and aqueous or oily 
suspensions. Tablets may be prepared by mixing the 

15 active compound witir an inert diluent such as lactose 
or calcium phosphate- in the presence of disintegrating 
agents, for example maize starch, and lubricating 
agents, for example magnesium stearate, and tableting 
the mixture by known methods. The tablets may be 

20 formulated in a manner known to those skilled in the 
art so as to give a sustained release of the compounds 
of the present invention. Such tablets may, if 
desired, be provided with enteric coatings by known 
method- , for example by the use of cellulose acetate 

25 phthalate. -Similarly, capsules, for example hard or 
soft gelatin ~ capsules, contaiiiing the active compound 
with .or without added excipients, may be prepared by 
conventional means and r -if .: desired, provided with 
enteric coatings in>- a known manner. The tablets and 

30 capsules may conveniently each contain 0.1 to 500 mg of 
the active compounds Other compositions for oral 
administration include, for example, aqueous 
suspensions containing the- active compound in an 
aqueous medium ,in the .. presence of a non-toxic 

35 suspending .agent such as sodium carboxymethylcellulose, 
and oily suspensions containing a compound of the 
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present invention in a suitable vegetable oil, for 
example arachis oil. 

Compositions for topical administration are also 
preferred compositions of the invention. The 
5 pharmaceutically active compound may be dispersed in a 
pharmaceutically acceptable cream, ointment or gel. A 
suitable cream may be prepared by incorporating the 
active compound in a topical vehicle such as petrolatum 
and/or light liquid paraffin, dispersed in an aqueous 

1 0 -medium using surfactants . An ointment may be prepared 
by mixing the active compound with a topical vehicle 
such as a mineral oil, petrolatum and/or a wax e.g. 
paraffin wax or beeswax . A gel may be * prepared by 
mixing .the., active compound with a topical vehicle 

15 comprising a gelling agent e.g. basified Carbomer BP, 
in the presence of water. Topically administrable 
compositions may also comprise a matrix in which the 
pharmaceutically active compounds of the present 
invention are^ dispersed so that the compounds are held 

20 in contact with the skin in order to administer the 
compounds transdermally . A suitable transdermal 
composition may be prepared by mixing the 
pharmaceutically active compound with a topical 
vehicle, such as described above, together with a 

25. potential transdermal accelerant such as dimethyl 
sulphoxide or propylene glycol. 

Compositions of the invention suitable for rectal 
administration are known pharmaceutical forms for such 
administration, for example suppositories with 
30 semi-synthetic glycerides or polyethylene glycol bases. 

Compositions of the invention suitable for 
parenteral administration are known pharmaceutical 
forms for such administration, for example sterile 
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suspensions in - aqueous anS oily media or sterile 
solutions in a suitably* solvent. 

In some foahrimi%tipns .it may be beneficial to use 
the compounds. >.of ;tlxe pres.ent invention in the form of 
5 particles of very, sfiall <$ij%e* for example as obtained 
by fluid energy milling- . _ 

Lif • ' 

In the compositions of the present invention the 
active compound may, if desired, be associated with 
other compatible ptr^rmacologically active ingredients, 

10 The compounds forktul a I are indicated for use 

as iiimiuncoiiodul^tory • , agents,, and are generally 
immunosuppressant§,::^bu r t some compounds, in certain 
disease states., -;ma^.. exhibit immuno stimulant activity. 
The compounds acco#%iig to the invention are useful in 

15 the treatmeiit^of" d'^eases resulting from an aberrant 
immune reaction;..;; Thus the pharmaceutical compositions 
containing a . ^ei^euticaily' effective amount of a 
compound : of fe>rmx^ I may be used to treat diseases 
with an immunological association foR-< example tissue 

20 rejection, such as . kidneyr. rejection; autoimmune 
diseases, such as . rheurfetdf d ar^h^itis and systemic 
lupus erythematosus;. cutaneous disorders, such as 
contact sensitivity, eczema and psoriasis; and 
neoplasias such as i^elanoma . " 

25 In such vtreatitient ' the: aimpunt of the compound of 

formula. t.ad9iijiis' ; tfe|ed per da$r ttill be such as to give 
a therapeutic effect and is generally in the range 0 • 1 
to 2000 mg, preferably f V- to 500 mg. . 

Accordingly* Kin another aspect, the present 
30 invention also includes a i method of treating diseases 
with an immunol$gS.cal association, comprising the 
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administration of a therapeutically effective amount of 
a compound of formula I. 

The therapeutic activity of compounds of formula I 
has been demonstrated by means of tests on standard 
5 laboratory animals. Such tests include, for example, 
the oral and parenteral administration of the compounds 
to BALB/c mice* Thus, compounds of formula I are 
useful as immunomodulatory agents. Whilst the precise 
amount of active compound administered will depend on a 

10 number of factors, for example the age of the patient , 
the severity of the condition and the... past medical 
history and always lies within the sound discretion of 
the administering physician, a suitable dose for oral 
administration to mammals , including humans , is 

15 generally within the range 0.01-40 mg/kg/day, more 
usually 0.2-25 mg/kg/day given in single or divided 
doses. For parenteral administration , a suitable dose 
is generally within the range 0.001-4.0 mg/kg/day, more 
usually 0.005-1 mg/kg/day given in single or divided 

20 doses or by continuous . infusion. A suitable 

preparation for topical administration generally 
contains the active ingredient within the range 
0.01-20% by weight, more usually 0.05-5% by weight. 
Oral administration is preferred. 

25 Processes for the preparation of compounds of 

formula I will now be described. These processes form 
a further aspect of the present invention. . 



Compounds of formula I which are represented by 
formula II may be prepared by oxidising compounds of 
30 formula I which .are., represented by formula III, for 
example by reaction with chloranil. 
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Compounds of formula I which are represented by 
formula II may be prepared by reacting compounds of 
formula X, 




X 



or a tautomer thereof, with compounds of formula XI 



10 



J*G~ CH— GR22R23 X j 



in which R 22 represents (OQ) 2 iand R 23 represents OQ or 
NQ f 2 ; or R 22 r^re%|fits (SQ) 2 and R 23 represents SQ or 
NQ f 2 ; or R 22 represents «NH and R 23 represents OQ or 
SQ; or R 22 represents -0 and R 23 represents a leaving 
group for example an optionally substituted 
1-imidazolyl group ,'?in which Q and Q' represent a C 1-4 
alkyl ■ group or * 7 S, beiizy 1 ^pup , for example by heating 
at 50-200°C. ; v':r^ ./ 



Compounds of formula I which are represented by 

formula II in which Rg, represents hydrogen and R g 

15 represents- arc^boxylic acyl group may be prepared by 

reacting compounds of formula X with compounds of 
formula Xlla 
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Xlla 



or a tautomer thereof s in vhich R 24 and R 25 may be the 
same or different,, and each represent a C 1-g alkyl 
group or a benzyl group , for example by heating in an 
organic liquid for example xylene at a temperature 
5 between 50-200 °C. 

Compounds of formula I which are represented by 
compounds of formula II in which R g represents a 
carboxylic acyl group may be prepared by reacting 
compounds of formula X with compounds of formula Xllb 



8 V 



Q r 24 



XI!b 



TO or a tautomer thereof, in which R 24 and R 25 may be the 
same or different and each represents a C-[_ 6 alkyl 
group or a benzyl group, for example by heating in an 
organic liquid, for example xylene at a temperature 
between 50 and 250°C. 

15 Compounds of formula I which are represented by 

compounds of formula II in which R g represents a group 
CONR 12 R 13 or an esterified carboxyl group may be 
prepared by reacting compounds of formula II 1 
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IP 



in which R 



10." 



and R represents COA, 

cL 



10 



represents Q 
where A represents a leaving group, for example 
hydroxyl, halo, c ^ c 6 alkox y' aryloxy, arylmethoxy, 
C^Cg acyloxy or Q y £ 6 alHoxyfTarbonyloxy with an amine 
of formula NHR 12 R^; or an alcohol, for example of 
formula R 15 OH respectively, for example at 0-250 °C, 
optionally in the presence of an organic liquid which 
is preferably a solvent for the reactants and 
optionally in the presence of a catalyst for the 
reaction. 



15 



Compounds of formula I which are represented by 
compounds of formula II in which R g represents a group 
which is substituted^ by a carboxylic acyloxy group may 
be prepared by acylation of corresponding compounds of 
formula II substituted by a hydroxy group, for example 
by reaction with an iacyl halide. 



20 



Compounds of formula I which are represented by 
compounds of formula: ii in which R g represents a group 
which is substituted by a ! hydroxyl group may be 
prepared from corresponding compounds of formula I 
substituted .^with \ carboxylic acyloxy group, for 
example acetoxy, by- hydrolysis. 



Compounds of formula I which- are represented by 
compounds of formula II in .which R 1Q represents a 
25 carboxylic acyloxy icjroup may be prepared by acylating 
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compounds of formula II 1 in which R^ represents R g and 
R 1Qf represents a hydroxy group by reaction with an 
acylating agent. The acylation reaction may be carried 
out by reacting the compound of formula II 1 with an 
5 acyl halide e.g. R 17 C0C1 or an acid anhydride (R 17 CO) 2 0 
in the presence of a base at a temperature in the range 
-10°C to 40 °C. The acylation reaction may also be 
carried out by reacting the compound of formula II 1 
with a carboxylic acid R 17 COOH in the presence of a 

10 dehydrating agent, for example dicyclohexylcarbodii- 
jjtide, preferably in the presence of a base e.g. 
pyridine. Compounds of formula. II' in which R 1 Q f 
represents hydroxy may be prepared by reacting 
compounds of formula II 1 in which R 10 r represents a 

15 C 1-6 alkoxy group with a Lewis acid, for example 
aluminium chloride or boron tribromide. 

Compounds of formula 1 which are represented by 
formula II in which R g and Rg T both represent hydrogen 
may be prepared by decarboxylating compounds of formula 

20 II in which R g , represents hydrogen and Rg represents 
carboxyl, or by hydrolysing compounds of formula II in 
which Rg 1 represents hydrogen and R g represents a group 
which may be hydrolysed to a carboxyl group such as a 
c 2 -6 alkoxycarbonyl group or carbamoyl, for example by 

25 reaction with sulphuric acid, followed by 
decarboxylation . 

Compounds of formula I which are represented by 
formula II in which Rg represents a alkylsulphinyl 
group or a C^g alkylsulphonyl group may be prepared by 
30 oxidation of compounds of formula II in which R g 
represents a C 1-g alkylthio group with, for example , 
3-chloroperoxybenzoic acid* 

Compounds of formula I which are represented by 
compounds of formula II in which R fi represents a 
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carboxyl group m&% : be prepared from compounds of 
formula II i-nt ,wh£<£h R g represents 4-methoxyben2yloxy- 
carbonyl fp^ -#?^npie by treatment with tri:fluoroacetic 
acid and anisole in a solvent, for example 
5 dichloromethane. • • ' 



Compotinds.- of . formula I which are represented by 
compounds of ^oi^muia II in which R 

for example 



carboxyall^ioklcbonyXoxy group 



«l q represents a 



carboxy- 



acetoxy, may be prepared from, .compounds of formula II 
in which R } Q replresjsnt^. . 4-iiiethoxybenzyloxycarbonyl- 
alkylcarbonyloxy, : , for example 4-raethoxybenzyloxy- 
carbonylacetoxy, by^^teatment' with trifluoroacetic acid 

if' 

and anisole in a solvent, for example dichloromethane. 



15 



20 



Compounds of fbrmula I which are represented by 
formula IJL- iaay-bg prepared by reacting compounds of 
formula .XII-I - 



. <t; 



• • . 1 




- . >■' 

... • | : . 








N- N 


Z R 8 


FU - l | , , 1 













in which 
thereof, 



26 
oif in 



represents hydrogen, or 
which .represents a 

ents hydrogen , an 



wherein R^ 
substituted C„ ' 

represents COCHR £ R^ J , with a base e.g 
suitable solvent e.g^ethanol:- 



XIII 

a tautomer 
group COR 28 
optionally 



group or"* a benzyl group and R 27 

piperidine in a 



25 



Compound&v^of »= fc^cmula I which* are* represented by 
formula XIX .mg& ' be> ^epaSed by reducing compounds of 
formula I which formula II, for 

example by reaction with sodium borohydride. 
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Compounds of formula I which are represented by 
formula III or IV may be prepared from the 
corresponding compounds of formula I* 




r 



in a similar manner as compounds of formula II are 
5 prepared from compounds of formula II 1 . 

Compounds of formula I which are represented by 
formula III may be prepared by reacting compounds of 
formula XIV 




XIV 



in which R 3 represents hydrogen, R g represents CHRgRg f , 
10 R 2g represents COOR 3Q or carbamoyl and R 3Q represents a 
Cj_ 4 alkyl group or a benzyl group with a hydrazine of 
formula XV 
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h 2 n-Wh 




XV 



for example, by -fefetting at 50-250%,. for example in 
acetate, apid or in jtn inert organic liquid containing 
an acid catalyst, -e.g. xylene containing p- toluene 
sulphonic acidi Y 

Compounds of/, if^tfcfe i which are represented by 



formula IV may b^fff ©pared by reacting compounds of 
formula XIV in w^th X rfcprlfcentrs S f R 3 represents 
methyl, R 5 r^pres'enfs hydrogen" and R 2g and R 3Q are as 
defined, with cdmppunds "of formula XV in which Z 
10 represents -CH=. 

Compounds of fprmula I whicfiu are represented by 
formulae V to IX mk$ be * prepared as "described with 
reference to the pr^paraip^o'n ■<>£ compounds of formulae 
II to IV above. ;j V 

15 Compounds; of fofciaula X may be prepared by reacting 

.compounds of formula XVI 



OR31 




in which R 31 represents hydrogen, a- C,_ 4 alkyl group or 
a benzyl group with-^a hydrazine df formula XV, for 
example by heating . at"" : 5a-200 o C in dn organic liquid for 
20 example toluene. Preferably > the compound of formula 
XVI is used in excess of the stoichiometric amount. 
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Compounds of formula X may. be prepared by reacting 
compounds of formula XVII 



8*' 




HN — NH 



IT 




XVII 



with an acid, for example hydrochloric acid, or with a 
base, for example a solution of sodium hydroxide • 

5 Compounds of formula- X in which R TQ -represents a 

hydroxyl group may be prepared by reacting compounds of 
formula X in which R^ represents a alkoxy group 

with a Lewis acid, for example aluminium chloride or 
boron tribromide. 

TO Compounds of formula XI in which R 22 represents 

(0Q) 2 and R 23 represents OQ may be prepared for example 
a) by reacting compounds of formula R gr R 6 CH-CX 3 . in 
which X is halo with a sodium alkoxide of formula NaOQ 
in which Q is a C 1-4 alkyl group or a .benzyl group, or 

15 b) by reacting compounds of formula R gf R g CH-CN with an 
alcohol of formula QOH in the presence of an anhydrous 
acid, for example hydrogen chloride, to give compounds 
of formula R g f R g CH-C (=NH) OQ as their acid salts, e.g. 
hydrochloride salts, which are then reacted with 

20 further alcohol of formula QOH. 
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Compounds of formula XI in which R 22 represents 
(SQ) 2 and R 23 represents SQ may be prepared for example 
from compounds of formula Rg f RgCH-C0Cl by reaction with 
thiols of formula QSH in which Q represents a C 1 4 
5 alkyl group or a benzyl group in the presence of a 
Lewis acid, for example zinc chloride. 

Other compound^ of formula XI may be prepared by 
methods known to those skilled in the art. 



10 



Compounds of formula Xllb or tautomers thereof may 
be prepared by the acylation of compounds of formula 



XIX 




by reaction with an acyl chloride R lg -COCl, for example 
in the presence of pyridine in an inert solvent at a 
temperature in -the range -10°C to 50°C. 

15 Compounds of formula XIII in which R 26 represents 

COR 28 and R 27 re P re ? ents COCH1R 6 R 6i na Y be prepared by 
acylation of compounds of formula XIII in which R 2g 
represents C P R 28 and R 27 * re P*esents hydrogen, for 
example by reaction with an acid anhydride of formula 
20 (R gI R 6 CHCO) 2 0 or an acid halide e.g. of formula 
R gf R 6 CHCOCl. 

Compounds of formula XIII in which R n/r represents 
COR 28 and R 27 re T stesen ts hydrogen may be prepared by 
the acylation of compounds of formula X for example by 
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reaction with an acid anhydride of formula (R^ o C0) o 0 in 

28 2 

the presence of a salt (e.g. the sodium salt) of the 
corresponding acid. 

Compounds of formula XIII in which R 0 - and R„ are 

26 27 

5 identical and represent COCHR gf Rg, may be prepared by 

acylation of compounds of formula X for example by 

using an acid anhydride of formula (R- f R^CHCO) o 0 in the 

ob 2 

presence of a salt (e.g. the sodium salt) of the 
corresponding acid, 

10 Compounds, of formula XIII in which" R 27 represents 

COCHRgRg , and R 2g represents hydrogen, or tautomers 
thereof, may be prepared by reacting a compound of 
formula XIII in which R 2g represents COR 28 and R 27 
represents COCHRgRg , with a base e.g". piperidine in a 

15 suitable solvent e.g. ethanol. 

Compounds of formula XIV in which R 2g represents 
COOR 3Q and R 5 represents CHR g R gl may be prepared by 
heating compounds of formula XX 




in which R^q .represents a C 1-4 -&lkyl group or a benzyl 
20 group, for example with glass powder - or glass wool. 

Compounds of formula XIV in which— R 3 represents 
methyl and R^ represents hydrogen may be prepared by 
reacting compounds of formula XVIII 
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with a methyl ating agent for. example a methyl halide, 
for example methyl iodide in the presence of a base, 
for example a "sodium alkoxide; e.g. sodium methoxide . 

Compounds of formula XIV in which R 29 represents 
carbamoyl may be prepared from compounds of formula XIV 
in which R 29 represents cyano by methods known to those 
skilled in the art. 

Compounds of formula XV » may be made by methods 
known to those skilled in the art. 

Compounds of formula XVI in which R 31 represents 
hydrogen may be prepared by /'reacting compounds of 
formula XXI - 




XXI 



in which R 33 represents hydrogen with malonic acid in 
the presence of an acid chloride e.g. phosphoryl 
chloride and a Lewis acid e.g. zinc chloride. 
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Compounds of formula XVI in which R 31 represents 
hydrogen may be prepared by reacting compounds of 
formula XXI in which R 33 represents a group COR^^ in 
which * 34 represents a alkyl group, with a base, 

5 for example sodium hydride, followed by treatment with 
a dialkyl carbonate of formula (QOJ^CO in which Q 
represents a Cj_ 4 alkyl group or a benzyl group, e.g. 
dimethyl carbonate. 

Compounds of formula XVI in which R 31 represents a 
10 c i-4 alk yl group -or- a benzyl group may be prepared by 
base catalysed alkylation or benzylation of compounds 
of formula XVI in which R 31 represents hydrogen for 
example by reaction with an alkyl halide or a benzyl 
halide. 

15 Compounds of formula XVII may be prepared by 

reacting compounds of formula XVI with a hydrazine of 
formula XV for example by heating at 50-200 °C in a 
suitable solvent for example toluene. In cases where a 
mixture of compounds of formula X and XVII are 

20 obtained, these compounds may be separated by virtue of 
their different solubilities in an organic liquid for 
example dichloromethane. 

Compounds of. formula XVIII to XXI may be prepared 
by methods known to those skilled in the art. 

25 Compounds of formula I which are represented by 

formula II in which R^ Q represents R 17 0C.O may be 
prepared by acylation of compounds of formula II in 
which R 1Q represents a hydroxy 1 group. During the 
acylation reaction there may be formed compounds of 

30 formula XXII 
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f 8 ' 












Z 





R 17 OCQ: 




XXI! 



which may be. hydroxy sed, for example on exposure to 
atmospheric mpistu^re to- the desired compounds of 
formula II mentipnecj -above, 

■ v ? !' ft" .k '.- r . 

Certain intermediate . co^aunjas of formulae X f XI, 
XII a) and b) , XIli f; XlV, XV /. XVI, XVII, XVIII, XIX, 
XX, XXI, and XXII , are believed, to be, novel compounds* 
All novel" :coi^poun^^herein' ; are" claimed as a further 
aspect of the; ,.inventibn r 



10 



15 



The invention K*§ s -. illustrated by the following 
non-limitative |xami^es. In' ttie. Examples parts - and 
percentages are by ; weight s and compositions of mixed 
solvents are given Jbjf volume. Characterisation was by 
elemental analysis Jind one or more of the following 
spectroscopic .^phhicjues : nuclear magnetic resonance, 
infra-red and mass spectroscopy. 



.... ".v-r" 

r ■ 

-> vrm. % 
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Preparation of Novel Compounds of Formula XVI 
Example 1 

A mixture of 5 1 -f luoro-2 1 -hydroxyacetophenone 
(10 g) in dry toluene (130 ml) was added dropwise over 
5 20 minutes to a stirred suspension of sodium hydride 
(6.2 g; 60% dispersion in mineral oil) in dry toluene 
(130 ml) which was boiling under reflux under nitrogen. 
After boiling- "for a further 10 minutes heating was 
continued while a solution of diethyl carbonate 
10 (15.7 ml) in dry toluene (130 ml) was added dropwise 
over 25 minutes. This mixture was stirred and heated 
under reflux for 4 hours. On cooling, the reaction 
mixture was poured on to iced 2M hydrochloric acid 
(700 ml) . The solid obtained was collected by 

1 5 filtration and then dissolved in 4M aqueous sodium 
hydroxide (325 ml). This solution was washed with 
ether and then acidified with 5M hydrochloric acid. The 
solid obtained was collected by filtration , washed with 
water and dried to give 6-f luoro-4 -hydroxy coumar in, 
20 m.p. 250-251 °C. 

Preparation of. Novel Compounds of Formula XIV 

Example 2 

a) Dimethyl oxalate (1.4 g) was added to" a stirred 
solution of sodium (0.3 g) in methanol (10 ml) with 

25 warming to aid dissolution. The* solution was cooled to 
ambient temperature and a solution of 6~methoxy-4- 
thiochromanone (1.2 g) in methanol (6 ml) was added 
dropwise over 15 minutes. The mixture was stirred at 
ambient temperature for 3 hours and then- allowed tor 

30 stand for 4 days. The solvent was removed under 
reduced pressure and the residue partitioned between 
water and toluene. The aqueous layer was basif ied with 



' ■ '. 
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2M sodium hydroxide solution-, separated and acidified 
with 2M hyd±6chioric 'acid. The solid formed was 
collected .by 'filtration and recrystallised from 
methanol to give met&yl 6-methoxy-4-oxo-3-thiochroman- 
5 glyoxylate, m.p. 85-89^C. 

b) A mixture of methyl 6-methoxy-4-oxo-3-thiochroman- 

if' 

glyoxylate (6.2 g) and glass, powder (2.8 g) was heated 
with stirring at T£0'*C for 30 minutes. The mixture was 
cooled to ambient t^iperature, . extracted with boiling 
10 acetone and filtered. ^ The filtrate, was evaporated and 
the residue was taken up in hot propan-2-ol then hot 
filtered from-, some*, **ri * The filtrate was cooled and 
filtered to give ' methyl 6-methoxy-4-oxo-3-thiochroman- 
carbcxylate, m.p. 61~65°C. . 

15 c) A solution of methyl - 6-methoxy-4-oxo-3-thio- 

chromancarboxylate ft . 0 g) in toluene (10 ml) was added 

to a solution of sodium (0.4 _g) in dry methanol (15 ml) 

with stirring. The mixture was boiled uncjer reflux for 

1 0 minutes then cooled to ambient . temperature and 

20 methyl iodide <1 ml) added. The mixture was boiled 

under reflux, with stirring, for 3 hours then left at 

ambient temperature for 18 hours. The mixture was 

neutralised with glacial acetic acid tben. evaporated 

under reduced pressure.; The "residue was added to water 

25 . and extracted .with " toluene . The combined toluene 

extracts were washed;., with saturated sodium" bicarbonate 

solution, th^n wat^r, dried ..and evaporated under 

reduced pressure. TSje residue -'was separated by flash 

chromatography on silica using ethyl acetate/petroleum 

30 ether (b.p. 60-80^-1:4) as the mobile phase. The 

solid obtained • was recrystallised from ethyl 

acetate/petroleum ether (b,p. 60-80°C) to give methyl 

6-methoxy-3-^^fehyl-r4-oxo r 3 -thiochromancarboxy late , m.p. 
66-73 °C. " ■ U 
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a) A stirred, mixture of 4-methoxythiophenol (20 g) , 
diethyl ethoxymethylene malonate (29.3 ml> and 
potassium hydrogen sulphate (0.4 g) was heated at 

5 160-170°C for 2 hours. PolyphosphOric acid (152 g) was 
added to the reaction mixture with heating at 80-90 P C 
for 1 hour. The reaction mixture was poured into 
water , extracted with ether and the ether extracts 
combined and dried. Following removal of the solvent 
10 the solid obtained was recrystallised from ethyl 
acetate/petroleum ether (b.p. 60-80°C). to give ethyl 
6-methoxy-4-oxo-4-H--thiochromene-3-carboxylate / m.p. 
102-104°C. 

b) Copper chloride (150 mg) was added, to a stirred 
15 mixture of ethyl 6-methoxy-4-oxo-4-H-thiochromene-3~ 

carboxylate (4 g) in tetrahydrofuran (40 ml) under 
nitrogen at -78 °C. A 3M solution of methylmagnesium 
. bromide in ether (5 ml) was added slowly maintaining 
the temperature below -65 °C and then the reaction 

20 mixture was allowed to warm to ambient temperature. 
The reaction mixture was poured into ether /2M 
hydrochloric acid, the aqueous layer extracted with 
ether, and the combined ether layers dried to give the 
crude products Purification by flash chromatography 

25 over silica . using 1% methanol /dichlorome thane as the 
mobile phase gave ethyl 6-methoxy-2~methyl-4-oxo-3*- 
thiochroraancarboxylate as an oil. 

Preparation of Novel Compounds of Formula Xllb 

Example 4 




WO 91/11448 

Example 3 



30 



Pyridine (12 g) was added dropwise- .over. 3-5 
minutes to a stirred- solution of 2 f 2-dimethyl-l ,3- 
dioxane-4,6-dione (20 g) in dichloromethane (220 ml) at 
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0°C. The resulting solution -was stirred at 0°C for 10 
minutes and then while the temperature . was maintained 
at 0-2°C 3-methoxycarbonylpropibnyl chloride (22.8 g) 
was added dropwise. After the addition the mixture was 
5 stirred at 0°C for -60 minutes, then allowed to warm up 



temperature for 
1M hydrochloric 



to ambient temperature and kept at this 
1 8 hours . The mixture was washed with 
acid, then water , dried and evaporated to give methyl 
4- (2 , 2-dimethyl-4 , 6-dioxo-l r 3-dioxan-5-yl) -4- 
10 oxobutyrate as a viscous oil. 

Examples 5-15 

In a similar manner to= that described in Example 
4, a compound of formula Xlib was prepared by reacting 
2,2-dimethyl-l , 3-dioxane-4 , 6-dione (XIX) with R 1 gCOCl 
15 (in which R 1 g is as defined) , as summarised in Table 1 
below. 
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Notes 



( 1 ) Product was a* ;^Scous oil. 

(2) After w^hihg^-'with hydrochloric acid and water, 
the solid product '#|s collected by filtration. 

5 (3) The reaction 'tfras* carried '-put under nitrogen. 

' . • • 

• ■ - -» 

(4) The crude g^rbdtlct ' was purified by flash 

chromatography usxag dichjoromethane as the mobile 

phase* — • • ; r .,-:.^i , >-^ • 1 

..<'• 

(5) The crude prodttbt was purified by trituration with 
10 hot industrial methylated spirit and the solid product 

collected by ' evaporation . 

(6) After washing 'with hydrochloric acid and water the 
solvent was reiibVed to leave a dark solid. 

The compounds prepared in the above Examples were 
15 as follows: ' 

"5 2,2-dimethyl-5-phenylacetyl-1 ,3-dioxane-4,6- 

dione ' 

6 2 , 2-dimethyl-5-phenoxyacetyl-l , 3-dioxane-4 , 6- 

»* , 

dione 

20 7 5-cyclohexylcarbonyf -2 , 2-dimethyl-l , 3-dioxane- 

4 , 6-diohe 

8 5-cyclopropyl^arbonyl-2 / 2-dimethyl--l , 3- 
dioxane-4 , 6-dione 

9 2 , 2-dimethyl-5- [3- ( 4-nfethoxyphenyl) propionyl] -1 , 
25 3-dioxalie-4,&-dione 

1 0 5- ( 4-chloropE'enoxyacetyl) -2 , 2-diitie.thyL-l , 3- 
dioxane-4 , 6-dione 
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-so- 
li 2 , 2-dimethyl-5- [3- (3-methylphenyl) propionyl] - 

1 , 3-dioxarie-4 , 6-dione 
12 5- ( 2-cyclqpentyl-1 -hydroxyethylidene) -2, 2- 
dimethyl-1 ,3-dioxane-4, 6-dione 
5 13 5- [ 1 -hydroxy-2- (2-methylphenoxy ) ethylidene] - 
2 , 2-dimethyl-1 , 3-dioxane-4 , 6-dione 

14 2 , 2-dimethyl-5- (3-methylthiopropionyl) -1 r 3- 
dioxane-4 , 6-dione 

1 5 5-methoxyacetyl-2 , 2-dimethyl~l , 3-dioxane-4 , 6- 
1 0 dione 

Preparation of Novel Compounds of Formula XI 

Example 16 



A stirred mixture of propyl cyanoacetate (30.5 g) , 
dry propanol (18.5 g) and dry ether (134 ml) was 

15 saturated with hydrogen chloride at 0-5°C. The mixture 
was allowed to warm to ambient temperature and kept at 
this temperature for 66 hours* After evaporation under 
reduced pressure, the residual oil obtained was stirred 
and heated at 45-50°C in dry propanol (180 ml) for 24 

20 hours. After cooling to ambient temperature , dry ether 
(200 ml) was added and the mixture filtered. The 
filtrate was evaporated under reduced pressure to give 
an oil which was distilled under reduced pressure to 
give tripropyl ortho (propoxycarbonyl) acetate, b„p. 

25 165-175°C (5 mm Hg) . 

Example 17 

(a) A stirred mixture of isopropyl cyanoacetate 
(15.0 g) and dry methanol (4.2 g) was saturated with 
hydrogen chloride at 0-5 °C«, Dry ether (70 ml) was 
30 added to the reaction mixture and the solid product 
- collected by filtration and washed with ether- to give 
methyl isopropoxycarbony lacetimidate hydrochloride . 
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(b) A mixture of mffehyl isopro|>ox£carbonylacetimidate 
hydrochloride (17 g) and dry methanol (52.7 ml) was 
stirred for 30 minutes. Dry ether J290 ml) was added 
and the mixture stirred and heated under reflux for 1 8 
5 hours. The reaction mixture: was cooled to 0°C, 
filtered and iihe filtrate "washed with 10% sodium 
carbonate solution (3$0 ml) saturated sodium carbonate 
solution (50 ml) , ;: dried and evaporated under reduced 
pressure to give trimethyl ortho (isopropoxycarbonyl) 
10 acetate as an ail. 

Example 1 8 

a) A solution of methylthioacetonitrile (100 g) and 
methanol (47 ml) in dry ether (644 ml) was saturated 
with hydrogen chloride at 0-5 °C The mixture was 

15 allowed. to warm to ambient temperature during 16 hours. 
The resulting solid product was collected by 
filtration, washed and dried to give methyl methylthio- 
acetimidate hydrochloride as a sticky solid.. 

b) A mixture of the methyl methylthioacetimidate 
20 hydrochloride and methanol (551 ml) was stirred at 

35-45 °C for three hours and then left at ambient 
temperature for 72 hours. The mixture was then 
filtered and the filtrate., evaporated to give an oil 
containing a Tittle, solid which was removed by 
25 filtration through cotton wool giving trimethyl 
ortho (methyl thio) acetate as an oil* b.p. 96-1 04°C (5 mm 
Hg) . 
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Preparation of Novel Compounds of Formula X 
Example 19 

a) A stirred mixture of 4-hydroxy-5-methoxy-coumarin 
(6.5 g) , 4-chlorophenylhydrazine (7.3 g) and dry 
5 toluene (66 ml) was heated under reflux with removal of 
the water formed in the reaction. On cooling, the 
solid obtained was collected by filtration to give 

4- [2- ( 4-chlorophenyl) hydrazino] -5-methoxy-coumarin , 
nup. 206-209°C. 

10 b) A mixture of 4- [2- (4-chlorophenyl) hydrazino] - 

5- methoxycoumarin (1.6 g), 5M aqueous sodium hydroxide 
(1 ml) and industrial methylated spirit (100 ml) was 
boiled under reflux for 4 hours. On cooling, the 
mixture was filtered. The filtrate was evaporated to 

15 dryness and the residue was partitioned between 
dichloromethane and water. The dichloromethane layer 
was separated off, dried and concentrated to give after 
filtration, 1 - (4-chlorophenyl) -3- (2-hydroxy-6^ 

me thoxy phenyl) -2-pyrazolin-5-one, m.p. 185-188°C. 



20. Example 20 

a) A stirred mixture of 4-hydroxy-6-methoxy-coumarin 
(9.2 g) and 4-chlorophenylbydrazine (10*2 g) in dry 
toluene (82 ml) was. heated under ref lux • f or 5.5 hours 
with removal of the water produced in the reaction.. 

25 More 4-chlorophenylhydrazine (5t0 g) was added and the 
mixture heated under reflux for a further 2. hours. The 
mixture was allowed to cool to ambient temperature and 
the solid formed collected by filtration to give 
1 - (4-chlorophenyl) -3- (2-hydroxy-5-methoxyphenyl) -2- 

30 pyrazolin-5-one, m.p. 197-203°C. 
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b) 1 - ( 4-Chlorophenyl) -3- ( 2-hydroxy-5-methoxy- 
phenyl) -2-pyrazoiin-5-one (5.5 g) , aluminium chloride 
(9.35 g) and dry xylene (66 ml) were stirred and heated 
at 100°C for 1 hour. On cooling., the xylene was 
5 decanted off and a mixture of 2M . hydrochloric acid 
(90 ml) and ice (200 g^ added to the residue. After 
trituration the solid formed -was collected by 
filtration, dried and then- recrystallised from methanol 
to give 1 - ( 4^fchldrophen#l) -3- ( 2 , 5-dihydroxyphenyl) -2- 
10 pyrazolin-5-orie, myp. 220-225°C (with decomposition). 

Example 2 1 

a) A stirred mixture of 4-hydroxy-6-methoxycoumarin 
(10.0 g) , 4-trifi^promethylphenylhydrazine (22.9 g) , 
dry toluene (375 ml) and. p-toluenesulphonic acid 

15 (0.2 g) was refltixed for a total of 25 hours (with 
intermittent storage at ambient temperature for a total 
of 130 hours) during whichv a further portion of 
p-toluenesulphonic acid :(0.2 g) was added after 
refluxing for lA hours, and then further 4-trifluoro- 

20 methylpheriylhydrazitfe (5 g) and p-toluenesulphonic acid 
(0.2 g) added after refluxing for 13 hours. After 
cooling to ambient temper a ture , the reaction mixture 
was filtered and. the solid recrystallised from 
acetonitrile with hot filtration. The solid collected 

25 was boiled with dichloromethane and hot filtered to 
give crude ' 6-methoxy-4- (2- (4-trif luoromethylphenyl) - 
hydrazino] coumarifi. ' 

b) A mixture, of crude 6-methoxy-4- [2- (4-trif luoro- 
methylphenyl) hydrazino] coumarin (8.5 g), 5M hydro- 

30 chloric acid (8.5 fil) and industrial methylated spirit 
(82 ml) was stirred and boiled -under reflux for 29 
hours. On cooling, the solid obtained was collected by 
filtration to give 3- (2-hydroxy-5-methoxyphenyl) -1 - (4- 
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trif luoromethylphenyl) -2-pyrazolia-5-one , m.p . 

212-216°C. 

c) A stirred mixture of 3- (2-hydroxy-5-methoxyphenyl) 
-1 - (trif luoromethylphenyl) -2-pyrazolin-5-one (2.0 g) 
5 and aqueous hydrobromic acid (48%/ 200 ml) was refluxed 
for two hours . The reaction mixture was hot filtered 
and the solid collected recrystallised from aqueous 
industrial methylated spirit to give 1- (4- trif luoro- 
methylphenyl) -3- (2 , 5-dihydroxyphenyl) -2-pyrazolinone, 
10 m.p. 253-257°C. 

Example 22 

a) A stirred mixture of 4-hydroxy-6-methoxy coumarin 
(17.1 g) , 4-bromophenylhydrazine (25.0 g) and dry 
toluene (160 ml) was refluxed for 3 hours. A further 

15 portion of the hydrazine (25.0 g) was added and 
refluxing was continued for a further 3 hours. The 
reaction mixture was cooled to ambient temperature and 
the solid collected after filtration digested with 
boiling dichloromethane and then hot filtered. The 

20 filtrate was concentrated, cooled and filtered to give 
1 - (4-bromophenyl) -3- (2-hydroxy-5-methoxyphenyl) -2- 
pyrazolin-5-one , m.p. 197-200*C. . 

b) A stirred mixture of 1 - (4-bromophenyl) -3- 
(2-hydroxy-5-methoxyphenyl)-2-pyrazolin-5-one (5.4 g) , 

25 aluminium chloride (8.2 g) and dry xylene (60 ml) was 
heated on a steam bath for 5 -'hours, then cooled to 
ambient temperature and kept at this temperature for 1 8 
hours. The xylene was decanted away to leave a gum 
which was treated - with dilute hydrochloric acid 

30 (117 ml) and ice. The solidified guni was collected by 
filtration and washed with water and petroleum ether 
(b.p. 60-80°C). The crude product was purified by 
flash chromotography on silica using toluene/acetic 
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acid (9:1) as the jnobile. ..pibase . The appropriate 
fractions were combined, was^jfl, dried and evaporated 
to give, a . solid which was recrystallised from aqueous 
industrial methylated spirit to give 1- (4-bromophenyl)- 
5 S-ta^-dihydroxyphenyir-^pyrazolin-S-one, m.p. 

237-239°C. 
Example 23 

>", ■ •- 

a) A stirred mixture of 4-|ydroxy-6-methoxycouraarxn 
(15 g) , 3,4-dichlor%he^ylhydr:azine (23.8 g) and dry 

10 toluene (200 M)} wafe reiluxed or 5 hours. A further 
portion of the. "hydrazine TJ2.4 g) was added and 
refluxing continued' for a further 3 hours. The 
reaction mixture was, cooled to ambient temperature and 
the solid collected by filtration digested with 

15 dichloromethane and then dried to give 1 - (3 , 4-dichloro- 
phenyl) -3- (2-hydroxy-5-methoxyphenyl) -2-pyrazolin-5- 
one, m.p. 210-211°C. 

b) A stirred mixture of 1 - (3 ,4-dichlorophenyl) -3- (2- 
hydroxy-5-raethoxyphenyl)-2-pyrazolin-5-one (20 g) 

20 aluminium chloride -* (34 g) , ..and xylene (280 ml) were 
heated on a steam .bath fpr ; ;f. hours. The xylene was 
decanted off H $V%'< X3$e remaining mixture poured into a 
mixture of ice and hydrochloric acid with stirring. 
The mixture was • ^ts&rred for an: hour, stored at ambient 

25 temperature for f a ^"18 hours, and filtered to give 
1 - ( 3 , 4-dichlorop : hehyl) -3- ( 2 , 5-dihydrbxyphenyl ) -2- 
pyrazolin-5-one. r 

Example 24 

A stirred mixture of 4-hydroxycoumarin (14,3 g) 
30 and - 4-chlorophepylfeydrazine (1 8 . 9 g) in dry toluene 
(150 ml) was heat^f .under reflux for 2.5 hours with 
removal of the. water produced in the reaction. The 
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mixture was allowed to cool to ambient temperature f 
then filtered and the solid product collected to give 
1- (4-chlorophenyl)-3- (2 -hydroxy phenyl) -2-pyrazolin-5- 
one, m.p. 183-185 6 C. 

5 Examples 25-34 

In a similar manner to that described in Example 
24, a compound of formula X was prepared by reacting a 
compound of formula XVI (in which X is oxygen, R g and 
-R 3 1 are hydrogen and R^ 0 is as defined) with a compound 
10 of formula XV (in which Z is -CH=, R g( is hydrogen and 

R_ and R„ are as defined) as summarised in Table 2 

7 8 

below. 
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Notes 



10 



15 



20 



(1) The solid collected on filtration was heated with 
dichloromethane, hot filtered and the solid product was 
deposited on cooling* * 

(2) Filtrate concentrated under reduced pressure until 
crystallisation occurred. 

(3) Dichlorome thane extracts evaporated to dryness. 

(4) The reaction solution was allowed to cool and the 
solid obtained following evaporation was heated with 
dichloromethane. 

(5) Recrystallisation from acetonitrile. 

(6) The solid collected' on filtration was boiled with 
industrial methylated spirit/water (3:1), cooled and 
the solid product collected by filtration. 

The compounds prepared in the above Examples were 
as follows : - 

25 1 - (3, 4-dichlorophenyl) -3- (2-hydroxyphenyl) -2- 
pyrazolin^5-one 

26 1 - (4-chlorophenyl) -3- (5-f luoro- 2-hydroxyphenyl) - 
2-pyrazolin-5-one 

27 1 - (4-bromophenyl) -3- (2-hydr r bxyphenyl) -2- 
pyrazolin-5-one - 

28 1-(4-fluorophenyl) -3- (2-hydroxyphenyl) -2- 
pyrazolin-5-one * 

29 1- (4-chlorophenyl) -3- (2-hydroxy-5-methylphenyl) -2- 
py r az ol in- 5 -one 



C " .r f . -. . 
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t 



10 



30 3- (2-hydroxyphenyl) -1- (4-trifluoromethylphenyl) - 
2-pyrazolin-5-one 

31 3- (2-hydroxyphenyl) -1 - (4-methoxyphenyl) -2- 
pyrazolin-5-one" 

32 3- (2-hydroxyphenyl) -1 - (4-methylphenyl) -2- 
pyrazolin-5-one 

33 1 - (3-chlorophenyl) -3- (2-hydroxyphenyl) -2- 
pyrazo^in-5-orie . 

34 1 - (4-chlorophenyl) -3- (2 , 6-dihydroxyphenyl) -2- 
pyrazolin-5-one 

Examples 35-43 

In a similar manner to that described in Example 
24 f a compound of formula X was prepared by reacting a 
compound of formula %VT (in which X is oxygen, R g and 
R^ are hydrogen and R 1Q "is as defined) with a compound 
of formula XV (in which Z is -N- and R ?/ R g and.Rg, are 
as defined) as summarised in Table 3 below. 
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Notes 

(1) Reactants refluxed in 

a) ethyl ape t ate 

b) xylene . 

5 c) toluene/ethyl acetate 

d) toluene 

(2) Ethyl acetate (50-100% of volume of toluene) added 
to refluxing mixture^ after 20 minutes. 

(3) Recrysta.ll.ised from ethanol . 

10 (4) The reaction mixture was cooled and evaporated. 
The solid obtained was digested with ethyl acetate and 
hot filtered. The filtrate was evaporated and the oil 
obtained purified by flash dhromatography on silica 
using 2% methanol /dichloromethane as the mobile phase. 

15 The fractions were combined arid evaporated to give a 
solid which was recrystallis'ed from ethyl acetate. 

(5) The crude product was boiled with ethanol and 
filtered twice. 

(6) A further portion of the hydrazine (2.0 g) was 
20 added after 3 hours. 

(7) The hot reaction mixture was decanted off, 
concentrated and filtered. The solid collected was 
suspended in diethyl ether (300'ml) and extracted with 
2.5M sodium hydroxide solution. The extracts were 

25 combined, washed with diethyl ether and then acidified- 
with concentrated hydrochloric acid. The solid product 
was collected- by filtration, washed with water and 
dried. 
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(8) After refluxing the * toluene liquors were 
evaporated to dryness . The residue was boiled with 
dichlorome thane, hot filtered, and the filtrate 
concentrated. Cooling and scratching gave the solid 
5 product which was collected by filtration. 

The compounds prepared in the above Examples were 
as follows :- 



35 3- (2-hydroxyphenyl) -1-{5-txifluoromethyl-2- 
pyridyl) -2-pyrazolin^5-one 
1 0 36 1 - (6-chloro-2-pyridyl) -3- (2-hydroxyphenyl) -2- 
pyrazolin-5-one 

37 1 - (5-chloro-2-pyridyl) -3- (2-hydroxyphenyl) -2- 
pyrazolin-5-one 

38 3- ( 2-hydroxyphenyl) -T - ( 6-trif luoromethyl-2- 
1 5 pyridyl) -2-pyrazolin-5-one 

39 1 - (4-chloro-2-pyridyl) -3- (2-hydroxyphenyl) -2- 
pyrazolin-5-one 

40 1 - ( 6-chloro-5-trif luoromethyl-2-pyridyl) -3- 
( 2-hydroxyphenyl) -2-pyrazolin-5-one- 

20 41 1 - (5-bromo-2-pyridyl) -3- (2-hydroxyphenyl) -2- 
pyrazolin-5-one 

42 1 - (5-chloro-2-pyridyl) -3- (2, 6-dihydroxyphenyl) - 
2-pyrazolin-5-one 

43 3- (5-f luoro- 2-hydroxyphenyl) -1 - (5-trif luoromethyl- 
25 2-pyridyl) -2-pyrazolin-5-one 

Example 44 

A stirred mixture of 4-hydroxythiocoumarin (4.5 g) 
and 4-trifluororaethylphenylhydrazine (7.0 g) in dry 
toluene (47 ml) was heated under reflux for 4.5 hours 
30 under nitrogen, adding more of the hydrazine (T.5 g) 
after 2 hours, with removal of the water produced in 
the reaction. The mixture was allowed to cool to 
ambient temperature, filtered and the filtrate stored 
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at ambient temgeratt^e' for 18 Hour The filtrate was 
evaporated, the s6l£d residiae- dissolved in dichloro- 
methane and the solution washed with water, dried and 
concentrated ,: akd 1 the s'dlM obtained washed with 
dichloromethahe * to give 3 ** 1 2-mercaptophenyl) -1-(4- 
trif luorometh^lphenyl) -2-pyrazolin-5-one, m.p. 
161~164°C. »*V 5 . 

Preparation of }j|dv4l Compounds of Formula II' 



Example 45 

10 A stirred mixture' 1 - (4-chlorophenyl) -3- (2- 

hydroxypheny 1 ) -2^^ai^iii^oije " (2.9 g) and tr ipropy 1 
ortho (propoxycarbongl) acetate ,><8.7 g) was heated at 
145-150°C for 4JD miii^t^s. "The mixture was cooled below 
100°C and diluted /fcith industrial methylated spirit. 

15 The solid produced was collected by filtration to give 
propyl 2- (4-ch$o^pphenyl) -3^X0-2 , 3-dihydro [1 ] benza- 
pyrano[4 / 3-c]pyrazoi^-^-a^t:ate, m.p. 138-140°C. 

Example 46 . ** : 

In a similar manner to Example 45, a mixture of 
20 1- (4-chlorophenyl*;--3^( ; 2 f 5-dihgaroxyphenyl) -2-pyrazolin- 
5-one (6.6 g) .and-* trimethyl; ortho (isopropoxycarbonyl) - 
acetate (21. i:!g) was. Rested at 140 °C for 2 hours, then 
cooled, filtered afid the solid product washed with 
ether to give isoprqpyl 2^ (4-chlforophenyl) -8-hydroxy-3- 
25 oxo-2 , 3-dihydro [ 1 ] benzopyrano [4> 3~c] pyrazole-4-acetate, 
m.p. 224-225°C. 



Example 47 



A stirred mixture of 1 - (4-chlorophenyl) -3- (2- 
hydroxyphenyl)-2-pyraizolin-5-oiie (2.9 g) and triethyl 
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ortho(ethoxycarbonyl) acetate (7.0 g) was heated at 
130-1 35 °C for 10 minutes, then cooled and diluted with 
ether. The solid produced was collected by filtration 
to give ethyl 2- (4-chIorophenyl) -3-oxo-2 , 3-dihydro [ 1 ] - 
5 benzopyrano[4,3-£]pyra2ole-4-acetate f 159-161 °C. 

Examples 48-*60 

In a similar manner to that described in Example 
47 f a compound of formula II 1 (in which R fil is hydrogen 
and R a is COOC 2 H 5 ) was prepared by reacting a compound 
10 of formula X (in. which Z is -CH=, R g 1 and R g represent 
hydrogen and X, R ? , R g and R 1Q are as defined) with 
triethyl ortho(ethoxycarbonyl) acetate ' (XI) as 
summarised in Table 4 below: 
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Notes on Table 4 

(1) Heating temperature = 140-150°C. 

(2) After dilution with ether and; filtration the solid 
product was stirred with - dichloromethane and 

5 filtered. The filtrate was evaporated and the 

solid obtained triturated with ether. 

(.3) After storage for 1 8 hours a further portion of 
the ortho ester (5 g) was added and the mixture 
heated for a further 60 minutes. The mixture was 
10 triturated with eUter and the solid product 

collected by filtration. 

The compounds prepared in the above Examples 
were:- 

48 ethyl 2-(4-chlorophenyl)-8-hydroxy-3-oxo-2 r 3^ 

1 5 dihydro [1 ] benzopyrano [4, 3-c]pyrazole~4-acetate; 

49 ethyl 2- (4-chlorophenyl) -8-f luoro-3-oxo-2 , 3- 
dihydro [1 ] benzopyrano [4,3-£]pyrazole-4-acetate; 

50 ethyl 2- (4-chlorophenyl) -8-methyl-3-oxo-2 r 3- 
dihydro [V] benzopyrano [4 , 3-c] pyrazole-4-acetate; 

20 51 ethyl 2- (3 , 4-dichlorophenyl) -3-oxo-2, 3-dihydro- 
[1 ] benzopyrano [4,3-c]pyrazole-4-acetate; 

52 ethyl 2- ( 4-bromophenyl) -3-oxo-2 , 3-dihydro [ 1 ] - 
benzopyrano (4 f 3-c] pyrazole-4-acetate; 

53 . ethyl 2- ( 4-f luorophenyl) -3-oxo-2 , 3-dihydro [1 ] - 
25 benz opyrano [4 , 3-c] pyrazole-4-acetate; 

54 ethyl 2- (4-chlorophenyl) -9-hydroxy-3-oxo-2 r 3- 
dihydro [1 ] benzopyrano [4 , 3-c] pyrazole-4-acetate; 

55 ethyl 3-oxo-2- (4-trif luoromethylphenyl) -2 , 3- 
dihydro [1 ] benzopyrano [4 , 3-cJ -pyrazole- 4 -acetate; 

30 56 ethyl 2- (4-raethoxyphenyl) -3-OXO-2, 3-dihydro [!}- 
benzopyrano [4,3-c]pyrazole-4-acetate; 
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57 ethyl 2- (4-methylphenyl) -3-oxo-2, 3-dihydro [1 ] - 
benzopyrano [4 ,'3-c] pyrazole-4-acetate ; 

58 ethyl 2- (3-chlorephenylj -3-oxo-2 , 3-dihydro [1 ] - 
benzopyrano [4 , 3;-c] pyrazqle-4-acetate; 

5 59 ethyl 2- (4-chlo^phenyl)f:^9Tmethoxy-3-oxo-2 / 3-- 

dihydro [TTbenzopyrano [ 4 , 3-^] pyrazole-4-acetate ; 
60 ethyl 3-oxo-2- (4-trif lupromethylphenyl) -2, 3- 
dihydro [1 ] benzothiopyrano [4 , 3-£] pyrazole-4- 
acetate 

Examples 61-65 - 

In a similar manner to that described in Example 

47, a compound of formula II 1 (in which R and R r , are 

a o 

hydrogen) was prepared by reacting . a compound of 
formula X (in which X is oxygen, Z is -CH=; R g 1 and R 9 
represent hydrogen and R 7 , R g and R^ 0 are as defined) 
with triethyl orthoacetate (XI) as summarised in Table 
5 below: 
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Notes 

(1) Heating temperature = 1.40-150*0. 

The compounds prepared in the above Examples 
were : - ~ *. 

5 61 2- ( 4-chlorbphenjr 1) -9-i^hpxy^4-methyl [ 1 ] benzo- 
pyrano[4,3-cI:pyrazol-3 (2HJ 4;one; 

62 2- (4-chlorophe*tyl) -8 -hydr&xy- 4 -methyl [1 ]benzo- 
pyrano [4 , 3^c Jpy3jfaizol-3 ( 2H) -one y > 

63 2- (3 , 4-diclrlorophenyl) -8-bydroxy-4-methyl [1 ]benzo- 
10 pyrano [4, 3-£],|>yrazol-3{2H^-one; 

64 2- (4-brcanophenyi) _-8-hydroxy-4-methyl [1 ] benzo- 
pyrano.E.4 , 3.-£] py2razoa-3 ( 2H) -one ; 

65 8-h£droxy-4-met&ylT2- (4-trif luoromethylphenyl) - 
[1 Ibenzopyranbt^/S-cJpyraiol-S (2H) -one; 

15 Example ' 66 .-..*> : 

A mixture of 2.-^4 -chlorpphenyl) -9-methoxy-4- 
methyl [ 1 Ibenzopyranq [4.>,3-c] pyrazol-3 ( 2H) -one (0.5 g) 
and aluminium chloride (0.78 g) in dry xylene (4.8 ml) 
was placed ±£ a preheated oil,. bath at 100-1 10°C for 35 
20 minutes. Oh cooling, 2M hydrochloric acid (10 ml) and 
ice were added to the reaoti'bn mixture. The yellow 
solid obtained was collected* by filtration to give 
2- (4-chlorophenyl) -9-hydroxy-4-imethyl [ 1 ] benzopyrano- 
1 4 , 3-c] pyrazol-3 ( 2H) *one , p . 21 3-21 5 °C. 

25 Example 67 

s ■ 

A solution of 3 / 4-dichlbr i ophenylhydrazine . (3.2 g) 
in xylene (75 ml) was added to a mikture of methyl 
6-methoxy-3^met^yl-4-oxo-3-thiochromancarboxylate 
(2.0 g) and p-toluenesulphbnic acid (0.4 g) in xylene 
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(50 ml) . The mixture was boiled under reflux for 22 
hours, under nitrogen , with removal of the water formed 
in the reaction. The mixture was cooled and evaporated 
under reduced pressure. The residue was separated 
5 twice by flash chromatography on silica using firstly 
dichlorome thane as the mobile phase and then 
dichloromethane/petroleum ether (b.p. 40-60*C, 1:1}. 
The oil obtained was crystallised . from propan-2-ol to 
give 2- (3 , 4-dichlorophenyl)-8-methoxy-3a-methyl-3a r 4- 
1 0 dihydro [1 ]benzothiopyrano [4,3-c]-pyrazol-3 (2H) -one, 
m-.p. 73-76°C. 

Examples 68-71 

In a similar method to that described in Example 
67, a compound of formula I f (in which X is sulphur, Z 
15 is -CH=, R 9 is hydrogen and R 1QI is 8-methoxy) was 
prepared by reacting a compound of formula XIV 
(preparative example of starting compound provided) 
with a compound of formula XV (in which R g ; 
- represents hydrogen and R 7 and R ft are as defined) , as 
20 summarised in Table 6 below. In each case 0.4 g 
p-toluenesulphonic acid was used in the reaction. 
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Notes 

(1) Single flash chromatographic purification process 
using as the mobile phase:- 

a) dichloromethane 

5 b) dichloromethane/methanol (99-.5:0.5> 

(2) Recrystallised from isopropyl alcohol. 

(3) 0.2 g p-toluenesulphonic acid used. 

(4) The reaction mixture was filtered and the filtrate 
was:- 

10 a) concentrated to give a solid which was 

crystallised from methanol; or 

b) evaporated to give a solid which was 
crystallised from methanol followed by flash 
chromatography. 

1-5 The compounds prepared in the above Examples were 

as follows:- 

8-methoxy-3a-methyl-2- (4-trif luoromethylphenyl) - 
3a, 4-dihydro [1 ] benzothiopyrano [4, 3-c] pyrazol-3- 
(2H)-one 

2- (4-chlorophenyl) -8-methoxy-3a-methyl-3a, 4- 
dihydro [ 1 ] benzothiopyrano [4 # 3-c] pyrazol-3 ( 2H) - 
one 

2- (4-f luorophenyl) -8-methoxy-3a-methyl-3a,4~ 
dihydro [ 1 ] benzothiopyrano [4V 3-c J pyrazol-3 ( 2H) - 
one 

8-methoxy-4-methyl-2- (4-trif luoromethylphenyl) - 
[ 1 ] benzothiopyrano [ 4 , 3 -c J pyrazol-3 { 2E) -one 

Example 72 



68 



20 69 



70 



25 



71 



Boron tribromide (21.4 ml) , (1M solution in 
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dichlorome thane) was added dropwise to a mixture of 
8-methoxy-3a-methyl-;2- (4-trif luoromethylphenyl) -3a, 4- 
dihydro [ 1 ] benzothidpyrano [4 , 3-c] pyrazol-3 ( 2H) -one 
(4*2 g) in dry dichloromethane (80 ml) at -70°C with 
5 stirring • tinder nitrogen. The mixture was stirred at 
ambient temperature 'for 1 hour. The reaction mixture 
was poured ontq, methanol (800 ml)* followed by 
evaporation under reduced pressure. The oil obtained 
was dissolved in ethyl acetate/ washed with water and 

10 then aqueous sodium bicarbonate solution (10%), and the 
ethyl acetate layer dried arid evaporated. The solid 
was recrystallised. from ethyl acetate/petroleum ether 
(b.p. 40-60°C) to give 8-hydroxy-3a-methyl-2- (4- 
trif luoromethylphenyl) -3a, 4-dihydro [1 ] benzothiopyrano- 

15 [4,3-c]pyrazol-3-(2H)-one, m.p. 2il-213°C. 

Examples 73-76 

In a similar manner to that described in Example 
72, a compound of ^rmula 1 1 (in which X is sulphur, Z 
is -CH=, R g is hydrogen and R 1Q f is 8-hydroxy) was 

20 prepared from a compound of formula I f (in which R-jq' 
is 8-methoxy- preparative example of starting compound 
provided) as summarised in Table 7 below. In Example 
76a a further portion of boron tribromide was added to 
the reaction mixture cooled to -70 °C, as shown in the 

25 Table. 
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Motes ' . >- 

(1) A further portioh of _Bfir 3 (5*5 ml) was added after 
18 hours. The residue obtained after treatment with 
methanol and recrystallisati^n from ethyl acetate and 

5 sodium bicarbonate was ' separated by flash 
chromatography ' on ^ilica T using dichlbromethane as the 
mobile phase: to give' a siplid' wh!6h was recrystallised 
from ether/petroleuSft ether {b.p. *40-60°C) . 

(2) A further portion of BBr 3 (5.2 ml) was added after 
10 2 hours. 

(3) The solid produced on pouring the reaction mixture 
on to methanol was filtered and dried to give the 
product. 

The compounds prepared in the above Examples were 
15 as follows:- 

2- (3 , 4-dichlpj£>phenyl) -8-hydroxy-3a-methyl-3a, 4- 
dihydrof 1 ] benzothiopyrano [ 4 , 3-c] pyrazol-3 ( 2H) -one ; 
2- (4-chlorop^'enyl) -8-hydroxy-3a-methyl-3a, 4- 
dihydro [1 iberizothiopyrano.[4 , 3-c] pyrazol-3- 
(2H)-one; ■ : ; 

2- (4-f liiojrqphenyl) -8-hydqroxy-3a-methyl-3a , 4- 
dihydro [1 ; ] benzothiopyrano [4 , 3-c] pyrazol-3- 
(2H) -one; 

8-hydrpxy-4^mB%hyl-2-'(4— trif luoromethylphenyl) - 
[ 1 ] benzothiopyitano [4 , 3-c] pyrazol-3 ( 2H) -one ; 



20 
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25 
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Preparation of Novel Compounds of Formula I 
Examples 77-90 

In a similar manner to that described in Example 
47, a compound of formula i was. prepared by reacting a 
5 compound of formula X {in which X is oxygen, Z is -N=, 
R 9 is hydrogen, and R ? , R g , R g , and R 1 Q are as defined) 
with triethyl orthoacetate (XI) as summarised in Table 
8 below: 
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Notes 

(1) Heating temperature = 140-150 P C 

(2) Recrystallised from ethanol/dichloromethane : 

(3) The crude product was purified by flash 
5 chromatography on silica using a 4% solution of 

methanol in dichloromethane . The extracts were 
combined , triturated with dichloromethane/petroleum 
ether (b.p. 40-60°C) and then acetone and then dried 
under reduced pressure to give the product* 

10 (4) A further portion of the orthoacetate (7.2 ml) was 
added after 5 minutes . • The solid produced from "the 
reaction mixture was triturated with industrial - 
methylated spirit. 

Example 87 

In a similar manner to that described in Example 
47, a stirred mixture of 1 - (5-chlbro-2-pyridyl) -3- (2- 
hydroxyphenyl)-2-pyrazolin-5-one (1.4 g) and trimethyl 
ortho (me thy Ithio) acetate (2.5 ml) was heated at 
140-1 45 °C for 10 minutes, then cooled and triturated 
with industrial methylated spirit , to give 2-(5- 
chlbro-2-pyridyl) -4-methylthiomethyl [ 1 ] benzopyrano- 
[4 , 3-c] pyrazol-3 (2H) -one,_ m.p. 21 7-21 9°C. 

Example 8 8 

In a similar manner to that described in Example 
25 47, a stirred mixture of 1- (5-chloro-2-pyridyl) -3- (2- 4 
hydroxyphenyl)-2-pyrazolin-5-one (3.0 g) and triethyl 
ortho (ethoxycarbonyl) acetate .{7.3 g) was stirred at 
140M45°C for 45 minutes, adding further portions of 
the ortho ester (2 x 3.7 g) , after 15 and 30 minutes. 



T5 



20 
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The reaction mixture was cooled and triturated with 
ether. The solid obtained was dissolved in methylene 
chloride and passed down a Flbrisil® column eluting 
with methylene chloride . * The eluant was evaporated 
5 and the residue triturated with ether to give ethyl 
2- (5-chloro-2-pyridyl) -3-oxo-2, 3-dihydro [1 ] benzo- 
pyrano [4, 3-c] pyrazolf-4-acetate, m.p. 152-154°C. 

Example 89. 

Acetyl chloride (0.5 ml) : was added dropwise to a 
10 stirred mixture of "|- (5-chloro-2-pyridyl) -9-hydroxy-4- 
methyl tl]benzopyranoI4 f 3-c]pyrazol-3(2H) -one (2.0 g) , 
dry tetrahydrofuran (30 ml) and * trlethylamine (1.0 ml) 
at 0°C. The mixture was allowed to warm to ambient 
temperature and then stirred for 2,5 hours. A solid 
15 was collected on filtration which was washed with water 
and triturated with hot ethanol : then dried to give 

2- (5-chlor6-2-pyridyl) -4-methyl-3-oxo-2 , 3-dihydro [1 ] - 
benzopyrano [4, 3-c] pyrazol-9-yl acetate:, m.p. 252-255°C. 

Example 90 

20 A stirred mixture of ethyl 2- (5-chloro-2-pyridyl) - 

3- OXO-2 , 3-dihydro [ 1 ] benzopyrano [4 f 3-q] pyrazole-4- 
acetate (1.4 g) and cyclobutylmethanol (3.5 ml) was 
heated at 1S0°C for 1 hour. The reaction mixture was 
allowed to cool to ambient temperature, triturated with 

25 ether and the solid product collected by filtration and 
washed with ether to give cyclbbutylmethyl 2-(5-chloro- 
2-pyridyl) -3-oxo- 2 /3-dihydro [1] benzopyrano [4 , 3-c] - 
pyrazole-4-acetate, m.p. 157-1 60°C. 

Example 91 



30 A mixture of propyl 2- (4-chlorophenyl) -3-oxo- 

2 , 3-dihydro [ 1 ] benzopyrano [ 4 , 3-£] pyrazole-4-acetate 
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0.9 g) and 2-piperidinoethanol (6.4 ml) was stirred at 
150°C for 1 hour. The reaction mixture was cooled to 
room temperature and poured on to water (30 ml) . This 
mixture was extracted with dichl or ome thane and the 
5 combined organic extracts were washed well with water r 
dried and evaporated. The residual oil was dissolved 
in absolute ethanol and treated with ethanolic hydrogen 
chloride. The solid formed on cooling and scratching 
was collected by filtration and dried giving 2- 
1 0 piperidinoethyl 2- (4-chlorophenyl) -3-OXO-2, 3-dihydro- 
[1 ] benzopyrano [4 , 3-c] pyrazole-4-acetate hydrochloride , 
m.p. 193-197°C (with decomposition). 

Examples 92-100 

In a similar manner to that described in Example 
15 91, a compound of formula I was prepared by reacting a 
compound of formula II 1 (the Example for the 
preparation of the starting ester is provided) with the 
appropriate alcohol as summarised in Table 9 below i 
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Notes 

(1) Product converted into its free-base using 
triethylamine and purified by flash chromatography on 
silica using dichlorome thane /methanol (9:1) as the 

5 mobile phase. 

(2) After heating at 150°C for 15 minutes, the 
reaction mixture was diluted with dichlorome thane 
(100 ml) and washed with water. The solid product 
which separated was collected by filtration. 

TO (3) Product softens at 55 °C. 

Example 101 

A mixture o f ethyl 2 - ( 4 -chl or opheny 1 ) - 3 -oxo- 2,3- 
dihydro [1 ] benzopyrano [4 , 3-c] pyrazole-4-acetate (3.0 g) 
and 4-methoxybenzyl alcohol (9.6 ml) was stirred at 
15 150°C for 50 minutes. The reaction mixture was cooled 
to ambient temperature, diluted with ether and the 
product collected by filtration to give 4-methoxybenzyl 
2- (4^-chlorophenyl) -3-OXO-2 , 3-rdihydro- [1 ] benzopyrano- 
[4 7 3-clpyrazole-4-acetate,- nup. 152-155°C^ 

20 Examples 1 02-1 34 

In a similar manner to that described in Example 
.101,. a compound of formula I was prepared by reacting 
ethyl 2- (4-chlorophenyl)^3-oxo-2 , 3-dihydro- [1 ] - 

benzopyrano [4, 3-c] pyrazole-4-acetate (II f ) with the 
25 appropriate alcohol, as summarized in Table 10 below. 
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Notes 

(1) The cooled reaction mixture :- 

a) yielded a solid which was collected by 
filtration; 

b) yielded a solid which was triturated with 
toluene and ether; 

c) was dissolved in dichloromethane, washed with 
water, dried and evaporated; 

d) was dissolved in dichloromethane , washed with 
water f dried and evaporated and the resulting ■ 
gum triturated with ether; 

e) was poured into water, -the solid collected by 
filtration. 

(2) The product was recrystallised from:- 

a) acetonitrile; 

b) ethyl acetate. 

(3) The reaction mixture was heated at:- 

a) 120°C; 

b) 150-160°C; 

c) 180°C; 

d) 214°C. 

(4) The crude product was purified by flash chromo- 
tography on silica using, as a mobile phase:- 

a) toluene /acetic acid (9:1); 
. b) toluene; 

c) ethyl acetate/acetic acid (9:1) „ 
The fractions obtained were evaporated and 
triturated with ether to give the product. 



30 



(5> The cooled reaction mixture was. dissolved in 
dichloromethane and washed with water. After drying 
and concentration, the mixture was purified on a 
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Florisil© column using dichloromethane containing 
increasing amounts of acetone (from 1 to 10%) as the 
mobile phase * The material obtained was triturated 
with ether to give the product, 

5 (6) The reaction mixture was cooled to about 90 °C then 
diluted with:- 

a) industrial methylated spirit; 

b) absolute ethanol. 

The product was , collected by filtration. 

10 Examples 135-141 

In a similar maainer to that described in Example 
101 , a compound of formtila I was prepared by reacting 
a compound of formula II' (the Example for the 
preparation of the starting ester is provided) with the 
15 appropriate alcohol as summarized in Table 11 below. 
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Notes £' 

(1) Cycle included:;^ hotirs' refliixing and 140 hours 
storage at ambient' temperature. A further portion of 
the alcohol 12 g) added after 13 hours refluxing. 

?V .■ 

5 Examples 142 and 143 - 

A mixture -'bf* ethyl: '2- (4-chlorophenyl) -3-oxo- 
2,3-dihydro[1 Jbenzopyrano fc^-lcrpyrazole- 4 -acetate 
(2.0 g) , 1 , 2-ethaneiiol acetate (2.0 ml, ca 1:1 mixture 
of the mono and diac&tate) , ti-methylmorpholine (0.6 ml) 

10 and dry xylene (20 ml) was heated under reflux for 6 
hours. The "mixture-' was evaporated under reduced 
pressure" and the-- residue - • separated by flash 
chromatography^" orr*- Silica using toluene/ acetic acid 
(9:1) as the mobile-, phase. This gave 2-acetoxyethyl 

15 2- ( 4-chlorophenyl) -3Abxo-2 f 3-dihydro- [ 1 ] benzopyrano 

[4,3-c]pyrazole-4-acetate (Example 142 m.p. 136- 
139°C, and 2-hydroxyethyl t 2- (4-chlorophenyl) -3-oxo- 
2, 3-dihydro [1 ] benzopyrano [4, 3-c]pyrazole-4-acetate 

(Example 143) ", 'm.p. %61-1.6^C. 
20 Example 144 a f. ' 1 v 

A mixture of ethyl 2- (4-chlorophenyl) -3-oxo-2, 3- 
dihydro [ 1 } benzopyrano : [ 4 , 3-c] pyrazole-4-acetate (2.0 g) , 
4- (2-hydroxy'ethyl->1^ombrpiipline <1 g) , dry xylene 
(20 ml) and N-meth^lmorphbline (0.6 ml) containing 4A 

25 molecular sieves , wa£ . stifere'd ' and heated at 15.0°C for 3 
hours. More ' 4-'(2^ydrbxyethyl) thiomorpholine (1.0 g) 
was added and heating was continued for 1 hour. The 
reaction mixture 1 was cooled to' ambient temperature and 
diluted with ethyl ecetate. After decanting from the 

30 molecular sieves, the solution was washed with water, 
dried and evaporated under reduced- pressure. The 
residual gum "was dissolved - in ethanol, treated with 
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ethanolic hydrogen chloride and then cooled to 0°C. 
The solid formed was collected by filtration and dried 
to give 2-thiomorpholinoethyl 2- (4-chlorophenyl) -3-oxo- 
2 , 3-dihydro [ 1 J benzopyrano [A, 3-c] pyrazole~4-acetate 
5 hydrochloride, m.p, 223-226°C. 

Example 145 

A mixture of ethyl 2- (4-chlorophenyl) -3-oxo- 
2 , 3-dihydro [ 1 ] benzopyrano [4 , 3-c] pyrazole-4-acetate 
-(2.00 g) , 2-methylthioethanol {0.5 nl), N-methy 1- 

10 raorpholine (0.6 ml) and dry xylene (40 ml) was stirred 
at 170°C for 5 hours. The mixture was evaporated under 
reduced pressure and the residue recrystallised twice 
from acetonitrile to give 2-methylthioethyl 2- (4- 
chlorophenyl ) -3-oxo-2 , 3-dihydro- [ 1 ] benzopyrano [ 4 , 3-c] 

15 pyrazole-4-acetate, m.p. n3-114°C. 

Example 146 

A mixture of ethyl 2- (4-chlorophenyl) -3-oxo-2, 3- 
dihydrofl 1 benzopyrano [4, 3-c]pyrazole-4-acetate (2.0 g) , 
4 , 4 , 4-trif luorobutanol (1.3 g), N-methy 1-morpholine 

20 (0.6 ml) and dry. xylene (40 ml) was stirred and boiled 
under reflux or 5 hours. More xylene (10 ml) and more 
4, 4, 4-trif luorobutanol (1.5 g) were added. The mixture 
was boiled under reflux for a further 2 hours and then 
evaporated under reduced pressure. The solid residue 

25 was recrystallised twice from acetonitrile to give 
4,4,4-trifluorobutyl 2- (4-chlorophenyl) -3-oxo-2, 3- 

dihydro [1 ] benzopyrano [4 , 3-c] pyrazole-4-acetate , 
m.p. T14-115°C. 

Example 147 



A mixture of ethyl 2- (4-chlorophenyl) -3-oxo- 
2 , 3-dihydro [ 1 ] benzopyrano [ 4 , 3-c] pyrazole-4^acetate 
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(2.0 g) f 2-cyaipeth^aql (0 . 4 ml) , N-methylmorpholine 

(0.6 ml) and molecular sieves (20 pie^e.s) was stirred 

in dry xylene (40 at, 170 D C for 5 hours. More 

2-cyanoethanol (0.4 ml) was added and the mixture was 

5 stirred at 170 °C for 18 hours. The mixture was 

evaporated under- redtycecS pressure and the residual oil 

R 

purified on a short Florisil column using dichloro- 
methane as the mobile phase. The material obtained was 
separated using., flashy oihroma^ on -a- -silica column 

10 using toluene/acetic . acid (9 : 1 ) as the mobile pha : se. 
The material obtained after removal of the solvent was 
triturated with petroleum ether (b.p. 60-80°C) and 
filtered to give 2- : cyanoethyl 2- (4-chlorophenyl) -3-oxo- 
2 , 3-dihydro [ TJbenzopyrano [4 , 3-c ] pyrazole-*4-acetate , 

15 m.p. 120-122°C. ^ 

Example 148 

In a similar* -maimer to Example 145, , a mixture of 
ethyl 2- (4-chlorophenyl) -3-oxo-2, 3-dihydro [1 ] benzo- 
pyrano[4, 3-c] pyrazole-4-acetate (2.0 g) , ethyl 3- 

20 hydroxypropionate (1.2 ml), N-methylmorpholine (0.6 ml) 
and dry xylene (40 jal) was ' heated at 170°C for six 
hours to give, after : flash chromatography on silica 
using toluene/ acetic acid (9:1) as the mobile phase, 
2-ethoxycarbonylethyl 2- ( 4-chlorophenyl) -3-oxo- 

25 2 , 3-dihydro [ 1 Jbenzppyrano [4 f 3~cIpyrazole-4-acetate, 
m.p. 126-129 C C. .. . <r- ■ 

Example 1 49 

In a similar manner ta Example 145, a mixture of 
ethyl 2- (4-chloropheny l^-3-oxo-2 , 3-dihydro [1 ] benzo- 
30 pyrano[4,3-c]pyrazole-4-acetate (1.1 g) , 2-phenyl-l- 
propanol (0.4 ml) andr^^ethylmorpholine (0.3 g) in dry 
xylene (3 ml) was stirred; ajid boiled under reflux for 
15 hours, adding more -2-phenyl-l -propanol (0.2 ml) and 
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N-methylmorphbline (0.2 ml) • after 14 hours. The 
reaction mixture was cooled r the solid collected by 
filtration and recrystallised from acetonitrile to give 
6-methylphenethyl 2- (4-chlorophenyI) -3-oxo-2,3-dihydro- 
5 [1 ]benzopyano [4,3-c]pyrazole-4-acetate, m.p. 86~90°C. 

Example 150 

A mixture of ethyl 2- (4-chlorophenyl) -3~oxo-2 r 3- 
dihydro [ 1 ] benzopyrano [ 4 , 3-c] pyrazole-4-acetate (2 .0 g) , 
cyclohexylethanol (0,7 ml), N-methylmorpholine (0.6 ml) 

10 and xylene (40 ml) was heated under, reflux for. 6 hours. 
A further portion of cyclohexylethanol (0.7 ml) was 
added and the mixture heated under reflux for a further 
3 hours. The mixture was evaporated under reduced 
pressure and the residue recrystallised twice from 

1 5 acetonitrile to give 2-cyclohexylethyl. 2- (4-chloro- 
phenyl) -3-oxo-2 , 3-dihydro [1 ] -benzopyrano [4 , 3-c] - 
pyrazole-4-acetate, m.p. 149-1 51 °C. 

Example 151 - 

A solution of ethyl 2- (4-chlorophenyl) -3-oxo- 
20' ' 2, 3-dihydro [1 ] benzopyrano [4 , 3-c] pytazole-4-acetate 

(1.0 g) , 1 -methyl -2-morpholinoethanol (0*8 ml) and dry 
toluene (10 ml) was stirred and heated under continuous 
distillation for 9 hours with addition of fresh toluene 
to maintain the initial volume. . More T-raethyl-2- 
25 morpholinoethanol (0.8 ml) was added and heating/- 
distilling continued for 7 hotlrsr. More 1-methyl-2- 
morpholinoethanol (0.8 ml) was added and the mixture 
heated for a further 5 hours. The reaction mixture was 
cooled to 0°C and the solid obtained collected by 
30 filtration washed with ether and dried to give 
1 -methyl-2-inorpholinoethyl 2- (4-chlorophenyl) -3-oxo- 
2 , 3-dihydro [ 1 ] benzopyrano [4 , 3-c] pyrazole- 4 -acetate , 
m.p. 176-179°C. 
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Example 152 " if \ 

In a similar manner to Example 1 51 a mixture of 
ethyl 2- (4-chlorbphenyl) ^3-oxo-2 , 3-dihydro [ 1 ] benzo- 

pyrano[4, 3-c}pyrazole-4^acet2ite (1.0 g) , (1-methyl-2- 
5 piperidyl) methanol : f$.7-.?nl> and toluene (15 ml) gave, 
after flash chromatjS^aphy , 1 -methyl- 2-piperidylme thy 1 
2- ( 4-chlorophenyl) -!3-*oxb-2 , 3-dihydro [ T J benz opyr ano- 
[4,3-c]pyrazole-4-acetate, m..p. 159-163°C. 

mmm. % 

Example 153 

10 A stirred suspension p£ '2-morpholinoethyl 2-(4- 

chlorophenyl) -3-oxo- : 2\ 3-dihydro [1 ] benzopyrano [4 , 3-c] - 
pyrazdle-4-acetate hydrochloride' (1.5 g) in absolute 
ethanol (50 iril) at 0-5*0 Was treated portionwise with 
sodium borohydride (0.6 g) . The reaction mixture was 

15 stirred for 4 hours at- this temperature with 3 further 
portions of sodium bcirohydride (0.2a g, 0.28 g, 0.14 g) 
added after 1 hour'; J'hours and 3.5 hours respectively. 
The reaction mixture vras poured onto water, cooled to 
0-5°C and neutralised withr glacial acetic acid. The 

20 aqueous layer was extracted with dichloromethane. The 
extracts were washed, dried and evaporated to give 
2-morpholino-ethyl . 2- ( 4-chlorophenyl) -3-oxo-1 ,2,3,4- 
tetrahydro [1 ] -benzopyrano [4,3^c]pyrazole-4-acetate, 
m.p. 125-128°C.- 

25 Example 154 

Acetyl chloride (2.3 ml) and triethylamine 
(1.1 ml) were added to a solution of 3-hydroxypropyl 
2- (4-chlorophenyl) -3-oxo-2 , 3-dihydro [1 ] benzopyrano- 
I4,3-c]-pyrazole-4-acetate in dichloromethane (75 ml) 
30 (Example 124) at 0°C. The reation mixture was stirred 
at room temperature for 18 hours, then washed, dried, 
filtered and the filtrate evaporated. The residual 
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mixture was passed down a Florisil® column using 
dichloromethane as the mobile phase. . The required 
fractions were combined and evaporated. The crude 
product was purified by flash chromatography on silica 
5 using ethyl acetate as the mobile phase.. The product 
was. recrystallised from ethyl acetate to give 
3-acetoxypropyl 2- (4-chlorophehyl) -3-oxo-2, 3-dihydro- 
II ]benzopyrano [A ,3-c]pyrazole-4-acetate, m .p. 
129-1 31 °C. 

10 Example 155 

A stirred mixture of ethyl 2- (4-chlorophenyl) -3- 
oxo-2 , 3-dihydrofl Ibenzopyrano [4 , 3-c] pyrazole-4-acetate 
(1.9 g) (Example 47), N-methylaniline (0.5 g) and 
xylene (15 ml) was heated under reflux for 22 hours. 

15 More N-methylaniline .(0.3 g) was added and the mixture 
heated under reflux for a further 5 hours. The mixture 
was cooled and scratched. The solid formed was 
collected by filtration and dried to give 2- (4-chloro- 
phenyl) -N-methyl-3-oxo-2 , 3-dihydro [ 1 ] benzopyrano- 

20 [4,3-c]pyrazole-4-acetanilide, m.p. 200-202°C. 

Examples 156-170 

In a similar manner to. that described in Example 
155, a compound of formula 1 was prepared by reacting 
a compound of formula II' (the Example for the 
25 preparation of the starting ester is provided) with "the 
appropriate amine as summarised in Table 12 below. 
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Notes 

(1) The solid: was^recrystailised from ■■ acetonitrile. 

. ' :» : ' iy . I- . : * " . 

(2) The r^actiQn;|iffipctur4' was ' ievaporated under reduced 
pressure aa^ ? re£icfae recrystallised from 
dichlorbmethane/ ih'dus£|i.al methylated spirit 

(33:1). C '/ . ■ 

(3) The solid : ofc4*¥ihed $tfs\ ;cpil£cted by filtration 
then dis^olveS^in dichldromethane f filtered and 
indfrstrisfe^ - methylated spirit - added to the 
filtrated; Th 5 ^ "solution was-i concentrated under 
reduced pre<s^ur4'. cooled "and the solid collected by 

f iltratiofc. . ■ • 

■ :.: ::. ,. ... 

(4) The solid was recrystallised from acetone. 



10 



(5) The rekctidn ^ -kikture . ' was Evaporated and the 
15 residue was iecrystailised ' from acetonitrile, 

(6) Softened at T5'|?jpv . 
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Example 170 

a) A mixture of propyl 2-<4-chlorophenyl) -3-oxo-2, 3- 
dihydro[1 3 benzopyrano [4, 3-£]pyrazole- 4 -acetate (1.9 g) 
(Example 45) and 1 -piper azineethanol (5.9 ml) was 

5 stirred and heated at 150°C for K5 hours. The mixture 
was cooled to ambient temperature, diluted with water 
and extracted with dichloromethane. The combined 
organic extracts were washed with water, dried and 
evaporated. The residue was dissolved in ethanol and 

10 treated with ethanolic hydrogen chloride. The solid 
formed on cooling and scratching was collected by 
filtration to give 2- (4-chlorophenyl) -N,N- [3- (2- 
hydroxyethyl) -3-azapentamethylene] -3-oxo-2 , 3-dihydro- 
[ 1 ] benzopyrano [4 , 3-c J pyrazole-4-acetamide 

15 hydrochloride, 200-205 °C (with decomposition) . 

b) A solution of 2-"(4-chlorophenyl) -N,N- [3- (2- 
hydroxyethyl) -3-azapentamethylene] -3-oxo-2 , 3-dihydro 

[ 1 ] benzopyrano [4 , 3-c] pyrazole-4-acetamide hydrochloride 
(0.7 g) in dichloromethane (28 ml) was cooled to 0°C 

20 with stirring and treated with triethylamine (0.42 ml) 
followed by acetyl chloride (0.14 ml} . The mixture was 
stirred in an ice-bath for 2 hours* More acetyl 
chloride (0.07 ml) was added and the mixture stirred at 
0°C for a further 30 minutes then left at 0°C 

25 overnight. The mixture was washed with water, then 
. dried and evaporated under reduced pressure. The solid 
obtained was triturated with ether and the solid formed 
collected by filtration and dried to give 2-(4-[2-(4- 
chlorophenyl) -3-oxo-2 , 3-dihydro [1 3 benzopyrano [ 4 , 3-c] - 

30 pyrazole-4-acetyl3piperazin-1-yli ethyl acetate, m.p. 
162-166°C. 
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Example 171 

A stirred mixture of. 2- (4-chlorophenyl) -N,N- 
[ 3 - ( 2-hydroxy ethyl -az apentame thy 1 ene ] ^3 -oxo- 2,3- 
dihydro [1 Jbenzopyrano [4, 3T-£]py£azole-4-acetamide 
5 hydrochloride COvfl. g) (Example 170a) and dichloro- 
methane. (45 ml), was treated with triethylamine (0,5 ml) 
followed by propionyl chloride (0,3 ml) at 0°C. The 
reaction mixture wa^j stirred at this -temperature for 
3.5 hours. The mixture was washed with water then 

10 dried and evaporated" under reduced pressure. The solid 
obtained was triturated with ether and the solid formed 
collected by. filtration and dried : to give 2-(4-[2-(4- 
chlorophenyl) ^3-oxo-2 , 3-dihydro [ 1 ] benzopyrano [ 4 , 3-c] - 
pyrazole-4-acetyl] piperazine- l-yl) ethyl propionate, 

15 m.p. 173-175°C. 

Example 172 ■/ ; 

A stirred a [ mixture of ethyl 3-oxo-2- (4-tri- 
f luoromethylphenyl)--^ r 3-dihydro fl ] benzothiopyrano- 
[4,3-c]pyraz.ol-4-acetate (0.9.gj (Example 60), 

20 morpholine , (0.4. ml) and dry xylene (3.5 ml) was heated 
under reflux . for 2 1 2 hours . The reaction mixture was 
allowed to cool to -ambient temperature and the solid 
collected by fiLtr^tion was washed with xylene and 
ether and then dissolved in dichloromethane. The 

25 solution was washje|P with water, dried, evaporated and 
triturated with ether with scratching. The solid 
product was. collected by filtration to give N,N-(3- 
oxapentamethylene) -f^oxo-2- (4-trif luoromethylphenyl) - 
2 , 3-dihydro [1 ] be^zotfrip-pyranQ;[4 ; 3-b] pyrazole-4- 

30 acetamide, m.p. 210^21 2°C. 

Example 173 

A stirred mixture of ethyl \ 3-oxo-2- (4-tri- 
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f luoromethylphenyl) -2, 3-dihydro [1 ]benzothiopyrano- 
[4, 3-£]pyrazol-4-acetate . (0. 6 g) , (Example 60) N-ethyl- 
aniline {0.4 ml) and dry xylene (2.4 ml) was heated 
under reflux for 4 hours. A further portion of N- 
5 ethylaniline (0.1 ml) was added and the reaction 
mixture ref luxed for a further 2 hours . The reaction 
mixture was stored at ambient temperature for 72 hours 
and a further portion N-ethylaniline (0.2 ml) added 
with refluxing- for a further 3 hours. The solid 
1*0 product was collected by filtration , washed with xylene 
and ether to give N-ethyl-3-oxo-N-phenyl-2- (4-tri- 
fluoromethylphenyl) -2 , 3-dihydro [ 1 ] benzothiopyrano- 
[4,3-c]pyrazol-4-acetaraide, m.p. 179-1S1°C. 

Example 174 

1 5 A mixture of . 1 - (4-chlorophenyl) -3- (2-hydroxy- 

phenyl) -2-pyrazolin-5-one (17.0 g) and methyl 4-(2,2- 
dimethyl-4, 6-dioxo-l ,3-dioxan-5-yl) -4-oxobutyrate 
(30.0 g) (Example 4) was stirred and heated under 
reflux in xylene (200 ml) under nitrogen for 6 hours. 

20 The mixture was cooled to ambient temperature, the 
solvent evaporated and the . resulting solid 
recrystallised from propan-2-ol to give methyl 5-r2- (4- 
chlorophenyl) ~3-oxo-2 , 3-dihydro [t ] benzopyrano [4 , 3-c] - 
pyrazol-4-yl]-4-oxopentanoate, m.p, 142-143°C. 

25 Examples 1 75-1 86 _ _ ■ • • 

In a similar manner- to that described in Example 
T74 a compound of formula I was prepared by reacting a 
compound of formula X (in which X is oxygen, Z is .-CH*= 
and Rg 1 and R Q are hydrogen, and R ? , R g and R^ are as 
30 defined) with a compound of, formula Xllb (the Example 
for the preparation of the starting compound Xllb is 
provided) as summarised in Table 13 below: 
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Notes 

(1) After removal of the solvent, the resultant oil 
was taken up in propan-2-ol. The. solution was treated 
with charcoal , hot filtered and the filtrate 

5 concentrated. The resulting solid was collected by 
filtration, washed with ether and recrystallised from 
propan-2-ol . 

(2) Recrystallised from industrial methylated spirit. 

(3) Recrystallised from methanol. 

10 (4) On cooling the reaction mixture the solid product 
was filtered off. 

(5) Solid triturated with ether, filtered, washed and 
dried to give product. 

(6) On evaporation of the reaction mixture and 
15 scratching a solid was produced which was triturated 

with hot industrial methylated spirit, washed and dried 
to give the product. 

(7) Solid product obtained on filtration after cooling 
the reaction mixture to room temperature. 

20 (8) Reaction mixture allowed to cool to ambient 
temperature and * kept at this~ temperature for 1 8 hours . 
After decanting off the solution, cooling and 
scratching gave the solid product. 

(9) Allowed to cool to ambient temperature over 18 
25 hours. The solid collected by filtration was~ 

recrystallised from ethyl acetate with hot filtration. 
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Example 1 87 

A stirred mixing of 2- (4^dhl6rophenyl) -9-hydroxy- 
4-methyl [1 Jben^opyranb [4 f 3-£]^yra2ol-3 (2H)-one (2.0 g) 
(Example 66), triethylamine (jt\4 g) and dichloromethane 
5 (20 ml) was cooled j$ qLp ice bath while methyl malonyl 
chloride (1.5 ml) *ps > : added. More dichloromethane 
(20 ml) was added ani£ -tie mixture allowed to warm up to 
ambient temperature over 1 8 hours. The mixture was 
filtered and the residue w^she*3 with dichloromethane 
10 and then water.- This -residue ^Was recrystallised from 
acetonitrile to , ^ive, : |^ (4-chlbrpphenyl) -4-methyl-3-*oxo- 
2 , 3-dihvdro [ 1 ] benzopyrano [ 4 ? 3J-c^Ipyrazol-9-yl methyl 
malonate, m.p. 204-206 o C: !' 

Examples 1 88-206 i 

15 In a similar manpt^r "BflT rthat described in Example 

187, a compound of ^rmula I was prepared by reacting 
2- ( 4-chloroph >! enyl> -8-hydroxy -4-methyl [1 ] benzopyrano- 
[4, 3-c]pyrazol-3 (2H) -one (Example 62) with the 
appropriate acyl chioride (R 17 C0C1) as summarised in 

20 Table 14 below. '% 
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Notes 

(1) Filtrate evaporated under reduced pressure. The 
residue was dissolved in dichloromethane, washed and 
dried and then loaded on to a Florisil® column. The 

5 product was obtained on elution with dichloromethane. 

(2) Reaction mixture washed , dried and evaporated. 

(3) Residue washed, triturated with ether and filtered 
to give the solid product. 

(4) Pyridine (0.4 ml) was included with the starting 
10 materials in the reaction mixture. On filtration, the 

solid collected was triturated with triethylamine /water 
0:6), filtered and washed with isopropanol and ether 
to give the product. 

(5) The product obtained on evaporating off the 
T5 solvent, was heated in boiling ethyl acetate. 

(6) The solid collected after filtration was 
triturated with water /triethylamine (6:1), then 
filtered to give the product. 

Examples 207-220 

20 In a similar manner to that described in Example 

187 a compound of formula I was^ prepared by reacting a 
compound of formula II 1 (the Example for the 
preparation of the starting ester is provided) with the 
appropriate acyl chloride (R 1? C0C1) as summarised in 

25 Table 15 below. 
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Notes ' ' : ' -•- 

(1) The reaction ttn^fure tfap evaporated to dryness and 
the solid triturated' with ejt&yl acetate and filtered. 
The solid tbll&ctea 'Was recry^tallised from industrial 

5 methylated spirit* 

(2) The reaction mixture was washed with water and 
evaporated to dryne^It/' 1 

(3) The product obtained was triturated with ether. 

(4) Further portions of acyl chloride (0.2 ml) and 
10 triethylamine (0.3 ml) were added after twelve hours and 

the reaction mixture .^stir^d* for a further three hours 
at ambient temperature. The reaction mixture was 
washed, dried and concentrated to .give a solid. 

(5) The solid^as purified by flash chromatography on 
15 silica usih-g dichlof bmethan^ as the mobile phase. The 

product wis rfecrys^ilSsea^from ethyl acetate. 

(6) The solid f fta* ^tfashed with aqueous triethylamine 
and filtered and washed with" water, isopropyl alcohol 
and ether I;'-" - 

20 (7) The £olid product ; ^'was , reoirystallised from ethyl 
- acetate.' ' ?*" 'J* ■ 

(8) The reaction mixture" was filtered and the product 
was recrystallisSd from dioxari; ; -V 

(9) The reaction mitfttire was 'added* to ether, filtered 
25 and the filtrate. evaporated to dryness, and 

recrystall£se<i i: from ^ndustt^l methylated spirit. 
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(10) The reaction mixture was washed with dilute 
hydrochloric acid, water, then dried and evaporated. 
The solid obtained was recrystallised from propan-2-ol. 

Recrystallised from acetonitrile. 

5 (12) Further portions of acyl chloride (0.6 ml) and 
triethylamine (0.6ml) were added after 20 hours. An 
oil obtained on evaporating off the solvent was 
dissolved in dichloromethane, washed with dilute 
hydrochloric acid and water, dried and evaporated to 
10 give a gum which yielded the product on trituration 
with ether. 

(13) Compound softens at 129°C. 
Example 221 

A solution of 2- ( 4-chlorophenyl) -8-hydroxy-4- 

1 5 methyl [ 1 ] benzopyrano [ 4 , 3-c] pyrazol-3 ( 2H) -one (1.95 g) 
(Example 62) in dry pyridine (58 ml) was stirred in an 
ice-bath and treated with methyl succinyl chloride 
(1.6 ml). The reaction mixture" was allowed to warm up 
to ambient temperature over 1 8 hours and then stirred 

20 at ambient temperature for a further 24 hours. The 
reaction mixture was added to water and extracted with 
ethyl acetate. The combined organic extracts were 
washed with water, dried and evaporated under reduced 
pressure ^ The residue was dissolved in dichloromethane 

25 and . loaded on to a dry-packed Florisil® column. The 
column was eluted with dichloromethane /acetone (99:1). 
The required fractions were evaporated and the residue 
was triturated with ether to give- 2- (4-chlorophenyl) -4- 
methyl- 3 -oxo- 2 , 3-dihydro {1 ] benzopyrano [4 , 3-c]pyrazol-8- 

30 yl methyl succinate, m.p. 152-1 53 P C. 
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Examples 222-225 

In a similar maimer to that described in Example 
221 a compound of formula I was prepared by reacting 
2- (4-chlorophenyl) -8 -hydroxy- 4 -methyl [1 ] benzopyrano- 
5 [4,3-c]-pyrazol-3(2H>-one (II 1 ) (Example 62) with the 
appropriate acid chloride, R^COCl, as ^summarised in 
Table 16. In Examples 223, 224 and 225 more acid 
chloride was added 1 :* 'and the mixture stirred for an 
additional period. of tike as shown. 
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Example 226 $\ 

A stirred mixture of 2- (4-chlorophenyl) -9-hydroxy- 
4-methyin tbenzopyr^ifo [4, 3^c3-pyrazol-3 (2H)-one (2 g) 
(Example 66) \ jmd pyridine (20 ml) was treated with 
5 benzoyl chloride t0.8 ml) and. stirred for 48 hours at 
ambient temperature; The reaction mixture was poured 
into water and filtered. The solid obtained was 
recrystallised frtoiri toluene to give 2-(4-chloro- 
phenyl) -4-methyl-3-oxp-2 , 3-dihydro [ 1 ] benzopyrano- 
10 [4,3~c]pyrazol-9-yl benzoate, m.p. 218-222°C. 

Example 227 

A solution - -o£ 2- (4-chlorophenyl) -8-hydroxy-4- 
methyl [ 1 ] benzopyrano 14, 3-£jpyrazpl-3 ( 2H) -one (Example 
62) (1.5 ,g) and ^icotinoyl chloride hydrochloride 

15 (1.6 g) in a.^pL^bure -of pyridine (45 ml) and 
triethylamine (2.55 : ml) was stirred at ambient 
temperature for 1,8 hours. The mixture was left 
standing at ambient -^temperature for 48 hours then added 
to water and this mixture filtered to give 2-(4-chloro- 

20 phenyl) -4-methyl-3-oxo-2 , 3-dihydro [ 1 ] benzopyrano- 
[4,3-c]pyrazoi^8-yl nicotinate « m.p, 230-235°C. 

Example 228 

.* 

A mixture of. 2- (4-chlorophenyl) -8-hydroxy-4- 
methyl H 1 benzopyrano [4, 3-c]pyrazol-3 (2H) -one (Example 

25 62) (1 .8 g)and 4-irtethoxybenzyl hydrogen malonate 
(2.0 g) in dry pyrMine (18 ml) was stirred in a cold 
water-bath. 3 , 3-d^(^clohexyicarbodiimide (1.6 g) was 
added in portions oyer .5 minutes. The mixture was 
stirred at aipbient temperature for 1 8 hours and then 

30 poured oft -to water. This mixture was extracted with 
ethyl acetate and ^e combined:, organic extracts washed 
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with water , dried and evaporated. The residue was 
triturated with ether and the solid collected by 
filtration then stirred with dichloromethane. After 
removing some insoluble material by filtration the 
5 dichloromethane solution - was added to a Florisil® 
column. Elution with dichloromethane gave a solid 
which was triturated with ether and filtered to give 
2- (4-chlorophenyl) -4-methyl-3-oxo-2 , 3-dihydro [1 ] benzo- 
pyrano[4, 3-c]pyrazol-8-yl 4-methoxybenzyl malonate, 
10 m.p. 162-163°C. 

Example 229 

2- (4-chlorophenyl) -4-methyl-3-oxo-2, 3-dihydro [1 ] - 
benzopyrano[4,3-c]pyrazol-8-yl 4-methoxybenzyl malonate 
(Example 228) (0.7 g) was stirred with dichloromethane 

15 (3 ml) in an ice-bath, and treated with anisole 
(0.14ml) and trif luoroacetic- acid (1.54ml). The 
solution was stirred at 0°C for 2.5 hours then washed 
with water whereupon a solid separated. The solid was 
collected by filtration, washed with dichloromethane 

20 and dried to give 2- (4-chlorophenyl) -4-methyl-3-oxo- 
2 , 3-dihydro [ 1 ] benzopyrano 1 4 , 3-£l pyrazol-8-yl hydrogen 
malonate, m.p. 166 P C. 

Example 230 

In a similar manner to Example 227 , a mixture of 
25 2- (4-chlorophenyl) -8-hydroxy-4-methyl [1 ] benzopyrano- 

[4,3-£]pyrazol-3 (2H)-one (Example 62) (1.5 g) , N,N- 
dimethylglycine (0.78 g) and dry pyridine (15 ml) was 
stirred- at ambient temperature. 1 ,3-dicyclohexyl- 
carbodiimide (1.35 g) was added and the reaction 
30 mixture stirred at ambient temperature for 2 days to 
give, after chromatography -using dichloromethane/ 
acetone (99:1) as the mobile phase, 2- (4-chlorophenyl) - 
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4-methyl-3-oxo^2 , 3-dihydro [1 3 benzopyrano [4 , 3-c] 
. pyrazol-8-yl dimethylaminoacetate, . m.p. 174-176°C. 

Example 231 

In a similar manner tip Example 227, a stirred 
5 mixture of:, 2-^-^lofophen^)-8 

benzopyrano [4, 3-cJpyia£ol-3- (2H) -one (Example 62) 
(1.5 g) , j^thylt^l^acetic apid , (0.6 ml) and dry 
pyridine (iS ml) - w%s treated with 1 ,3-dicyclohexyl- 
carbodiimide <T,.35 g) at : ancient temperature. The 
10. mixture' was : sti^^at ambient temperature for 2 days 
to give, afefc^r' qHi^mato^atihy f ; 2 : -<£.-chlorophenyl) -4- 
methyl-3-oxo-2 , 3-di^dro [1 Ibe^izppyrano [4-,.3-c] pyrazol- 
8-yl methyl.thipacet&te.r* m.p. ;i63-166°C. 

« i* "; 
.. • . ' _v . 

• - . ' - V - L • • ■ ■ ■■ 

Example 232 

15 A mixture of ethyl 2- (4-chlprophenyl)-8-hydroxy- 

3- oxp-2 , 3-dihydro [1 ] benzopyrano [4, 3-c] pyrazole-4- 
acetate (2.0 g) (S^aipjle 48) in dry dichloromethane 
(60 ml) was stirred^t 0°C while triethylamine (1.6 ml) 
was added followed vfly ace toacyacetyl .chloride (1.2ml). 

20 The mixture was Allowed to wapa i up to ambient 
temperature .during :30 minutes then washed with water , 
dried and evaporated?. , The solid residue was triturated 
with ether and filtered %o give ethyl 3 , 8-di (acetoxy- 
acetoxy) -2- (4-chlorpphenyl)-2 j:4-dihydro [ 1 ] benzopyrano- 

25 [4 f 3-c]pyrazol-4-ylideheacetate which on standing in 
air hydrolysed to tethyl . ;8 -acetoxy acetoxy- 2- (4-chloro- 
phenyl) -3-oxo-2 , 3-dihydro [1 Jbenzopyrano [4 , 3-c] pyrazole- 

4- acetate hemihydrafce. containing one mole of acetoxy- 
acetic acid, m.p. 157-160°C. 
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Example 233 

A stirred mixture of 2- (3 , 4-dichlorophenyl) -8- 
hydroxy-3a-methyl-3a, 4-dihydro[l ]benzothiopyrano [4, 3-c] 
pyrazol-3 (2H) -one (1.50 g) , (Example 73) triethylamine 
5 (0.61 ml) and dichlorome thane (30 ml) was treated 
dropwise with ethyl malonyl chloride (0 .56 ml) . The 
mixture was stirred at ambient temperature for 2 hours 
and then evaporated - under reduced pressure. * * The 
residue was partitioned between ether (50 ml) and water 

TO (50 ml). The organic layer was separated and' the 
aqueous layer extracted with ether . The combined ether 
extracts were . dried and evaporated to give a solid 
which was recrystallised from ethyl acetate to give 
2- (3 , 4-dichlorpphenyl) r3a-methyl-3-oxo-2, 3 , 3a, 4-tetra- 

T 5 hydro [ 1 ] benzothiopyrano [4 , 3-£] pyrazol- 8-yl ethyl 
malonate, m.p. 139-1 41 °C. 

Examples 234-251 

In a similar manner to that described in Example 
233, a compound of formula I was prepared by reacting 
20 a compound of formula I 1 (preparative Example of 
starting compound provided) with an acyl chloride 
R 17 C0C1 as summarised in Table 17 below. In each case 
dichloromethane (30 ml) was .ua£<L. , 
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Notes 

(1) Recrystallisation from:- 

a) ether 

b) ethanol 

5 c) ethyl . acetate /pet^leum ether (b.p. 60-80°C) 

d) methanol * 

e) ethyl acetate 

f) isopropanpl> 

* '. i 

(2) The ether extracts were evaporated and then water 
10 added to the residue. Extraction with ethyl acetate 

followed by 2 rectrystallisations from ethyl acetate 
gave the product, 

(3) A further equivalent portion of triethylamine and 
acyl chloride was added after 1 hour. 

15 (4) N,N-dimethyl formamide (2 ml) was added to the 
reaction mixture initially. A further portion of 
triethylamine (0.3. ml) and acetoxy acetyl chloride 
(0.3 ml) was added after 16 hours. 

(5) Purification of crude product by flash 
20 chromatography on silica using dichlorome thane as the 
mobile phase. 

The following compounds have a chiral carbon atom 
and may exist in R- said- S,^ enantiomeric forms 

Examples 111.^1.33, 149, 151 , 152, 153 

25 Example 252 



In the preparation of capsules , 1 0 parts by weight 
of active compound\_ahd 240/ parts by weight of lactose 
are de-aggregated and blended. The mixture is filled 
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into hard gelatin capsules, each capsule containing 
10 mg active compound . 

Example 253 

In the preparation of capsules, 50 parts by weight 
5 of active compound, 300 parts by weight of lactose and 
3 parts by weight of magnesium stearate are 
de-aggregated and blended. The mixture is filled into 
hard gelatin capsules, each capsule contianing 50 mg of 
active ingredient, 

1 0 Example 254 

Tablets are prepared . from the following 
ingredients. 



Active compound 
15 Lactose 

Maize starch 
Polyvinylpyrrolidone 
Magnesium stearate 

The active compound, the lactose and some of the 
20 starch are de-aggregated, blended and the resulting 
mixture is granulated with a solution of the 
polyvinylpyrrolidone in ethanol. The dry granulate is 
blended with magnesiunr stearat^ and the rest of the 
starch. The mixture is then .compressed in a tableting 
25 machine to give tablets containing: 

a) 1 0 mg 

b) 1 00 mg 

c) 500 mg 



Parts by weight 
10 
190 
22 
10 
3 



of active compound. 
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Example 255 

Tablets are prepared by thfe method of Example 254. 
The tablets are enteric ■ coated in a conventional manner 
using a solution of 2tS% cellulose acetate phthalate and 
5 3% diethyl phthalate in ethanolxdichloromethane (1:1). 

Example 256 

In the preparation of -suppositories, 1 00 parts by 
weight of active compound is incorporated in 1300 parts 
by weight of semi-synthetic glycerides as * the 
10 suppostiroy base and the mixture 5 formed into 
suppositories ' each containing 100 mg of active 
ingredient . 

Example 257 

.» - ■ 

In the preparation of ointments the active 
1 5 compound is incorporated into the base by thorough 
homogenization until the driig 'is" evenly distributed. 
The ointment is ; packed into' 10 g amber jars with 
screw-capped lined lids. 

Active* compound 0 . 1 g 

20 White, sof t paraffin to r * 10 g 

The compounds of the invention are immuno- 
modulatory Agents, especially immunosuppressants 
and may show therapeutic activity at a dose of 
200 mg/kg or lower,.' Preferred compounds of the 

25 invention show activity at : 50 mg/kg or lower. The 
therapeutic activity of the 1 preferred compounds of the 
present invention has been demonstrated by a cutaneous 
hypersensitivity test (CH te$t)\ in which the compounds 
are administered parenterally 'to" BALB/c mice. This 

30 test was carried out in the following way. 
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Female BALB/c mice, weight range 7 6-24 g, were 
used in groups of eight. The abdomen of each mouse was 
shaved and "20 ul of a solution of a sensitising agent, 
5% w/v 4-ethoxymethylene-2-phenyl-2-oxazolin-5-one 
5 (oxazolone) in acetone :ethanol (1:1 by volume), was 
applied to the shaved area. Immediately after 
sensitisation, the test compound in one of the dosages 
listed below was injected intraperitoneal^ as a 
suspension in 1.5% v/v sorbitan esters, under the trade 
10 name Tween 80, in sterile water (1.00 ul) . 100 ul of 
the same suspension was injected likewise every 
24 hours for a further 7 days. The dosages used were 
selected from the following values: 50, 30, 10, 3, 1, 
0.3, 0.1, 0.03 or 0.01 mg/kg. 

15 Two groups of at least eight BALB/c mice were used 

as a control simultaneously with each test in a similar 
manner to that described above except that no test 
compound was included in the daily injections. 

On the seventh day after sensitisation, 10 ul of a 

20 solution of 1% w/v oxazolone in acetone: olive oil (3:1 
by volume) was applied to one ear (the challenged ear) 
of each of the test mice and the control mice. (A more 
potent challenge dose of 1.5% w/v oxazolone in 
acetone: olive oil was employed in a few cases) . After 

25 24 hours the thickness of the challenged ear and the 
thickness of the non-challenged ear of the same animal 
were measured * with an engineer's screw gauge 
micrometer. The difference in thickness between the 
challenged ear and the non-challenged ear in each 

30 animal is a measure of the response of that animal to 
oxazolone. A comparison between the response of mice 
treated with the test compound and mice treated with 
the control indicates the effectiveness of the test 
compound as an immunomodulatory agent. The compounds 

35 were considered to be active at a particular dose if a 
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20% or greater' : ■fSdu4?tibn in ear swelling, which was 
statistically'' significant (p <0.05) according to 
Dunnett's test, betvireen tregted and control groups was 
obtained in at least two out of three CH tests, (or, 
5 where more than three tests have been carried out, a 
majority of the tests) at that dose (see for example 
Int. Arch. Allergy, 38, p246-"259 (1970)). 

Each of the cofe^Mnds -of * f prmula I illustrated in 
Table A below was ai^tive at 5& mg/kg in at least, two 

10 out of three tests at • 50 mg/kg unless -- indicated 
otherwise (see N6%es follbwihg the Table) . 'The minimum 
effective .dose for 1'each compound is given in Table A. 
The Example (Ex) number or numbers listed . adjacent to 
each compound indicates : : the" ■ process or .. processes 

15 illustrating the r ^sfeparatiort of that compound in the 
Examples. ".^f . 
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Table A 
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Ex Compound Name 



77 4-methyl-2- (5-trif luoromethyl-2- 

pyridyl) [ 1 ] benzopyrano [4 , 3-c] pyrazol- 
3(2H)-one 



Minimum 
Effective 
Dose 
(mg/kq) 



3. 



.1 0 78 2- (5-chloro-2-pyridyU -4-methyl [1 ] - 

benzopyrano [4 , 3-c] pyrazoi-3 (2H) -one 3 

79 2- (6-chloro-2-pyridyl) -4-methyl [T 3 - 

benzopyrano [4 , 3-c] pyrazol-3 (2H) -one 50 

15 80 4-methyl-2-(6-trifluoromethyl-2-pyridyl)- 

[1 3 benzopyrano [4, 3-c J pyrazol-3 (2H) -one 50 



SI 2- (4-chloro-2-pyridyl) -4 -methyl [1 ] - 
benzopyrano [4 1 3-c]pyrazol-3 (2B) -one 



$3 



82 2-(6-chloro-5-trifluoromethyl-2- 

20 pyridyl) -4-methyl [1 Jbenzopyrano [4 , 3- 

c] pyrazol-3 ( 2H> -one 

83 2- (5-bromo-2-pyridyl) -4-methyl [1 ] - 
benzopyrano [4 , 3-c] pyrazol-3^ 2H) -one 

84 2- (5-chloro-2-pyridyl) -9-hydroxy- 
25 4-methyl [1 ] benzopyrano [4 , 3-c J - 

pyrazol-3 (2H) -one 



50 



50 



85 8-f luoro-4-methyl-2- (5-trif luoro- 

methyl-2-pyridyl) [1 Jbenzopyrano [4,3- 
c] pyrazol-3 (2H) -one 



£50 



WO 91/11448 



- 125 -r.: 



PCT/EP91/00154 



Ex Compound Name 



Minimum 
Effective 
Dose 
(mg/kg) 



86 2- (5-chloro-2-pyridylJ-8-fluora-4- 
methyl [ 1 J benzopyrano [ 4, 3-c] pyrazol- 
3(2H)-one 



50 



10 



a7 2- (5-chloro-2-pyridyl) -4 -methyl thio- 
methyl [1] benzopyrano [ 4 , 3;~c] pyrazol- 
3 (2H) -one & 



50 



• 88 ethyl 2- (5-chloro-2-pyridyl) -3-oxo- 
2 , 3-dihydro [1 ] benzopyrano [4 , 3-c] - 
pyrazcrle-4-acetate 

89 2- (5-cl£Loro-2-pyridyl) -4-methyL-3- 
1 5 oxo-2 , 3-dihydro [ 1 ] benzopyrano [4 , 3- 

c]pyrazol-9-yl acetate 

90 2- (5-chloro-2-pyridyl> -3-OXO-2 , 3- 
dihydro [ 1 ] benzopyrano [ 4 , 3-c] pyrazole- 
4-acetate 



$3 (a) 
^3 (a) 



50 
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Ex Compound Name 



91 2-piperidinoethyl 2- (4-chlorophenyl) - 
3-oxo-2 , 3-dihydro {1 ] benzopyrano [4 , 3-c] 
pyrazole-4-acetate hydrochloride 
0 . 4 hydrate 



Minimum 
Effective 
Dose 
(mg/kcr) 

50 



92 3- (4-methyl-l-piperazinyl) propyl 2- (4- 
1 0 chlorophenyl) -3-oxo-2 , 3-dihydro [1 ] - 

benzopyrano [4 , 3-c Jpyrazole-4-acetate 
2.5 hydrochloride dihydrate 



50 



15 



9 3 2-morpholinoethyl 2- ( 4-chlorophenyl) -3- 
qxo-2 , 3-dihydro [ 1 Jbenzopyrano [ 4 , 3-c] - 
pyrazole-4-acetate hydrochloride 
hemihydrate 



v<3 



94 2-morpholinoethyl 2- (3 , 4-dichloro- 
pheny 1) -3-OXO-2 , 3-dihydro [ T ] benzo- 
pyrano [4 , 3-c] pyrazole-4-acetate 



% <50 



20 95 2-morpholinoethyl 2- {4-chlorophenyl) - 
8-hydroxy-3-oxo-2, 3-dihydro [1 ] benzo- 
pyrano [4 , 3-c] pyrazole-4-acetate 



50 



25 



96 3-morpholinopropyl 2- ( 4-chlrorophenyl ) - 
3-oxo-2 , 3-dihydro [1 ] benzopyrano [4 , 3-c] - 
pyrazole-4-acetate hydrochloride 
monohydrate 



<<3 



30 



97 2-morpholinoethyl 2- (4-bromophenyl) -3- 
oxo-2 , 3-dihydro [1 ] benzopyrano [4 ,3-c] - 
pyrazole-4-acetate hydrochloride hemi- 
hydrate 



^50 
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Ex Compound Name 



Minimum 
Effective 
Dose 
(mg/kg) 



5 98 2-morpholinoettiyl 2- (4-f luorophenyl) - 
3-OXO-2 , 3-dihydrb [1 ] benzopyrano [4 , 3- 
c] pyrazole-4-acetate hydrochloride 



<50 



10 



99 2-morphqlinoethyl 2- (4-chlorophenyl) 
■ ... . a • . r 

8-fluoro-3^-oxo~2, 3-dihydro [1 ] benzo- 
pyrano [4 , 3-c] p$n:azole-4-acetate 
hydrochloride 0.4 hydrate 



N <50 



15 



100 2-morpholirioethyl 2- (4-chlorophenyl) • 
9-methoxy-3-oxo ! -2 , 3 -dihyd.ro [ 1 ] benzo- 
pyrano [4 , 3-c]pyrazole-4-acetate 
hydrochloride 



50 



1 01 4-methoxybenzyl 2- { 4-chlorophenyl) -3- 
oxo-2 , 3-dihydro [1 J benzopyrano [4 , 3-c] - 
pyrazole-4-acetate 



v<1 



102 benzyl 2- "(4-cM.brophenyl) -3-oxo-2,3- 
20 dihydro [1 ] benzopyrano [41, 3-£] pyrazole- 

4-acetate 



$3 



1 03 pheriethyl 2- (4^chlorophenyl) -3-oxo-2 f 3- 
dihydro [1 ] benzopyrano 1 4 , 3-cr] pyrazole- 
4-acetate 



$3 



25 104 cyclopentyl 2 -j 4-chlorophenyl) -3-oxo- 
2 , 3-dihydro [ 1 ] benzopyrano [4 , 3-c] - 
pyrazole- 4 -acetate 



v<3 
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Ex Compound Name Minimum 

Effective 

Dose 

(mg/kq) 

5 105 2-methoxyethyl 2- (4-chlorophenyl) -3- ^3 
oxo-2 f 3-dihydro [1 ]benzopyrano [4 , 3-c] - 
pyrazole-4-acetate 

106 2-(2-thienyl)ethyl 2- (4-chlorophenyl) - ^3 
3-oxo-2 , 3-dihydro [ 1 ] benzopyrano [4 , 3-c ] - 
1 0 pyrazole-4-acetate 



107 cyclobutylmethyl 2- (4-chlorophenyl) -3- 3 
oxo- 2 , 3-dihydro [ 1 ] benz opyrano [4,3 - c] - 
pyrazole-4-acetate . 

108 2- (2-pyr idyl) ethyl 2- (4-chlorophenyl) - 50 
1 5 3-oxo-2 , 3-dihydro D ] benzopyrano [4 , 3-c] - 

pyrazole-4-acetate 

109 cyclobutyl 2- (4-chlorophenyl) -3-oxo- ^3 
2 , 3-dihydro [1 ] benzopyrano 14 , 3-c] - 
pyrazole.-4-acetate . 

20 110 2- ( 2-methoxyethoxy ) ethyl . 2.- (4-chloro- $3 
phenyl) -3-oxo-2 , 3-dihydro [1 ] benzo- 
pyrano [4 r 3-clpyrazole-4-acetate 



111 tetrahydrofurfuryl 2- (4-chlorophenyl) - ^3 
3-0x0-2 , 3-dihydro [ 1 ] benzopyrano [ 4 > 3-c ] - 

25 pyrazole-4-acetate 

1 1 2 tetrahydro-2H-pyran-4-yl 2- (4-chloro- N <3 
phenyl) -3-oxo-2, 3-dihydro [1 ] benzo- 
pyrano [ 4 , 3-c ] pyrazole-4-acetate 
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Ex Compound Name 



PCI7EP91/00154 



Minimum 
Effective 
Dose 
(mg/kg) 



5 113 2-(4-metl4i?:1^5^thi^ZQlyi) et^yl 2-(4- 
chlorophex>yJh^T0^-2^d^ydro [1 ] - 
benzopyrano [4>- 3-^I i pyrai0le : -4~acetate 



S3 



10 



1 1 4 3-methoxyben^yI - v 2-r ( 4-chlorbphenyl ) -3- 
oxo-2 /3Adihydirof 1 } benzopyisano [4 , 3-c] - 
pyrazole-4-acetaite 



«3 



1 1 5 4-methylbenzyI : 2- (4-chloropbenyl) -3- 
. oxo-2 , 3-dihydro[l ] benzopyrano [4 , 3-c] - 
pyrazole-4-acetate-. ; 



v<3 



1 1 6 4-methpxypli£n£thyl:. 2- (4-cM.orophenyl) - 
15 3-oxo^2> 3-di£yd£o [1 ] benzopyrano [4 , 3-c] - 

pyrazole-4-acetate 



£3 



117 4-chlorophenevfcfcy3L . 2- (4-<:feiQr<ophenyl) - 
3-oxo-2, S-difeycffo [ 1 ] bei&dpyrano [4 , 3-c] 
pyrazole-4-ace€-a*e 



^3 



20 118 2-ghlorobenzyl (4^cfolorophenyl> - 

• 3-oxp^2 r 3-dib^^P M ] beaz.apyranq£.[4> 3-c] - 

•. • - ' • *— - 

pyrazole^j^acet^e * 



«50 



25 



119 3-oxobutyl 2- (4rchloropbenyl) -3-oxo- 
2 , 3-dihyd-iro [1 ] benzopyrano 14 , 3-c] - 
pyrazole-4-acetate ^ 



^50' 



1 20 2-chlorophenethyi 2- ( 4-chlorophenyl j - 
3-oxo-2 , 3-rdihyd£o [ 1 ] benzopyrano [ 4 ,.3-c ] ■ 
pyra2ole-4.-ace^te ■ 



$50 
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Ex Compound Name Minimum 

Effective 

Dose 

(mg/kq) 



5 121 3-methylphenethyl 2- (4-chlorophenyl) - 

3-OXO-2 , 3-dihydro [1 ] benzopyrano [4 , 3-c] - 
pyrazole-4-acetate 



124 3-hydroxypropyl 2- (4-chlorophenyl) -3- 
1 5 oxo-2, 3-dihydro [1 ] benzopyrano [4 , 3-c] - 

pyr azole- 4 - acetate 



«50 



122 cyclohexyl 2- (4-chlorophenyl) -3-oxo- ^50 
2 , 3-dihydro [ 1 ] benzopyrano [ 4 , 3-c J - 
pyrazole-4-acetate 

123 3-chlorobenzyl 2- (4-chlorophenyl) -3- ^50 
.0x0- 2 , 3 -dihydr o [ 1 ] benzopyrano (4,3 -c ] - 
pyrazole-4-acetate 



50 



125 2-phenoxyethyl 2- (4-chlorophenyl) - ^50 
3-0x0-2 , 3-dihydro [ 1 ] benzopyrano- 
(4 ., 3-c J pyrazole-4-acetate 

20 126 4-dimethylaminophenethyl 2-(4-chloro- $50 
phenyl) -3 -oxo-2, 3-dihydro [1 ] benzo- 
pyrano [4 , 3-cJpyrazole-4-acetate 

127 2-acetamidoethyl 2- (4-chlorophenyl) -3- $50 
oxo-2 , 3-dihydro [1 ] benzopyrano (4 , 3-c] - 

25 pyrazole- 4- acetate 

128 3-methylbenzyl 2- (4-chlorophenyl) -3- ^50 
oxo-2 , 3-dihydro [1 ] benzopyrano [4 , 3-c J - 
pyrazole- 4-acetate 
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Ex Compound Name 



Minimum 
Effective 
Dose 
(mg/kg) 



5 129 2-methylbenzyl 2- (4-chlorophenyl) -3- 
oxo-2 , 3-dihydro [ 1 ] benzopyrano [4 , 3-£] - 
pyrazole-4-acetate 



£50 



10 



1 30 4-chlorobenzyl ;2- ( 4-chlorophenyl) -3- 
oxo- 2 , 3-dihydro I J ] benzopyrano [ 4 , 3-£ ] - 
pyrazole-4-acetate 



1 3 1 2-methoxybenzyl 2- ( 4 : -chIorbphenyl) - 
3-oxo-2 , 3-dihyd^otl ] benzopyrano [4 f 3- 
£] pyrazole-4-acetate 



<50 



15 



1 32 3- (3-plyridyl) propyl 2- (4-cfclorophenyl) • 
3-oxd-? / 3-dihya^p [1 ] benz6pyrarib"[4 , 3-c] 
pyrazole-4-acefcate- 

133 a-raethylphenethyi ' 2- (4^chlorophenyl) - 
3-oxo-2 , 3^dihydrb [1 ] benzopyrano [4 , 3- 
£] pyrazole^-4-acetate 



^50 



4:50 



20 134 cyciopropylmeth^a- 2«-(4->chlorbphenyl) -3- 
oxo-2 , 3-dihydro fi] benzopyrano [4y3-£] - 
pyrazole-4-acetafce: 



«3 



25 



135 cyclobutylmethyl 3-OXO-2- (4-trifluoro- 

methylphenyl) -2/3-dihy&r o [1 ]benzopyrano- 
[ 4 , 3-£] pyrazole~4-acet^te 



£50 



1 3 6 cyclobutylmethyl 2- (4-chlorophenyl) -8- 
methy l-3-oxo-2 , 1-difiydro [ 1 Tbenzopyrano- 
[4 , 3-£] pyrazole-4-acetate 



$5Q.. 
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Ex Compound Name Minimum 

Effective 
Dose 

5 137 cyclobutylmethyl 2- (4-methoxyphenyl) > ^50 
3-oxo-^2 , 3-dihydro [1 ] benzopyrano [4, 3-c] - 
pyrazole-4-acetate 

138 cyclobutylmethyl 2- (4-methylphenyl) -3- $50 
oxo-2 , 3-dihydro [1 ] benzopyrano [4 , 3-c] - 

1 0 pyrazole-4-acetate 

139 cyclobutylmethyl 2- (3-chlorophenyl) -3- £50 
oxo-2 , 3-dihydro [ 1 ] benzopyrano [4 r 3-c] - 
pyrazole-4-acetate 

140 cyclobutylmethyl 2- (4-chlorophenyl) -9- £50 
1 5 hydroxy-3 -oxo-2 , 3-dihydro [ 1 ] benzopyrano- 

1 4 , 3-c] pyrazole-4-acetate 

142 2-acetoxyethyl 2- (4-chlorophenyl) -3- £3 
oxo-2 , 3-dihydro [1 ] benzopyrano [4 , 3-c] - 
pyrazole-4-acetate 

20 143 - 2-hydroxyethyl 2- (4-chlorophenyl) -3- £3 
oxo-2 , 3-dihydro [1 ] benzopyrano [4 , 3-c] - 
pyrazole-4-acetate 

1 44. 2^-thiomorpholinoethyl . 2- (4-chloro- £3 
phenyl ) - 3 -oxo- 2,3 -dihydro [ 1 ] benzo- 
25 pyrano [4 , 3-£] pyrazole-4-acetate 

hydrochloride 

145 2-methylthioethyl 2- (4-chlorophenyl)- £3 
3-oxo-2 , 3-dihydro [1 ] benzopyrano [4 , 3-c] - 
pyrazole-4-acetate 
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Ex Compound Name 



5 146 4, 4,4-trifluorobutyl 2- (4-rChloro- 
. phenyl) -3-oxo-2 ,3-dihydrolT] benzo- 
pyrano [ 4 , 3-c] py^azole-4-acetate 

147 2-cyanoethyl 2- (4-chlar ©phenyl ) -3-oxo- 
2 , 3-dihydro [ T ] besrizbpyrano [ 4 , 3-c] - 
10 pyrazole-4-acetate 



Minimxim 
Effective 
Dose 
(mg/kg) 

50 



v<3 



148 2-ethoxycarbonyJfethyl 2- (4-chl6ro- 
phenyl) - 3 -oxo 1 ^ 3-dihydro £1 ]benzo- 
pyrano [4 , 3-q] pyrazole-4-acetate 

1 49 6-methylphehethyl 2- (4-chloropheriyl) - 
1 5 3-0X0^2 , 3-dihydro [ 1 ] beiizopyr ano [ 4 , 3- 

c] pyrazole-4-acetate 

150 2-cyclohexyletftyl 2- C4-fchlorophenyl) -3- 
oxo-2 , 3-dihydro fcl Jbenzopyrano [4 f 3-c] - 
pyrazole-^-acetltte- 



50 



X50 



^3 



20 151 1 -methyl- 2-morpholinoethyl 2-(4-chloro- 50 
phenyl) -3-oko^i,; 3-d i hffiteo {1 ] benzo- 
pyrano [ 4 , t^cl^yrazole^^-acetate 

152 l-methyl-2-piperidylmethyl 2- (4- 50 
chlorophenyl ) f *3*:Oxb-2 3-dihydro [ 1 ] - 

25 benzopyr ano [4; 3^c J pyrazole- 4 -acetate 

1 53 2-morpholinoethyl 2- (4-chlorophenyl ) - 50 
3-oxo-l ,2,3,4- / tetrahydro[l Jbenzopyrano- 

[ 4 , 3-£] pyrazole-4-acetate 
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Ex Compound Name 



5 154 



155 



10 



3-acetoxypropyl 2- (4-chlorophenyl) -3- 
oxo-2 , 3-dihydro [ 1 ] benzopyrano [ 4 , 3-c ] - 
pyrazole-4-acetate 

2- (4-chlorophenyl) -N-methyl-3 -oxo-2 , 3- 
dihydro [ 1 ] benzopyrano [4 , 3-c] pyrazole-4- 
acetanilide 



Minimum 
Effective 
Dose 
(mg/kg) 

£50 



50 



1 56 N-benzyl-2- (4-chlorophenyl) -N-methyl-3- 50 
oxo-2 , 3-dihydro [ 1 ] benzopyrano [4 , 3-£] - . 
pyrazole-4-acetamide 



157 



15 



20 



2- ( 4-chlorophenyl) -N-methyl-N- ( 2- 5 o 

morpholinoethyl) -3 -oxo-2 r 3-dihydro [1 ] - 
benzopyrano [4 , 3-c] pyrazole-4-acetamide 



158 2- (4-chlorophenyl) -N-methyl-3-oxo-N- 50 
(3-pyridylmethyl) -2 , 3-dihydro [ 1 } - 
benzopyrano [4 r 3-c] pyrazole-4- 
acetamide 



159 



2- (4-chlorophenyl) -N-ethyl-3-oxo-N- 
phenyl-2 , 3-dihydro [ 1 Jbenzopyrano- 
[4,3-c]pyrazole-4-acetamid% . 



1 60 N-benzyl-2- (4-bromophenyl) -N-methyl- 
25 3-OXO-2 , 3-dihydro [1 Ibenzopyrano [4 ,3-£] 

pyrazole-4-acetamide 



50 



WO 91/11448 PCT/E*>91/00154 



Ex Compound Name Minimum 

Effective 

Dose 

(mg/kg) 

5 161 N-benzy 1-2- ( 3 , 4 ; -dichioropheny 1 ) -N- 50 
methyl-3-oxo-2 , 3-dihydro I f Ibenzopyrano- 
[4 f 3-c] pyrazole-4-*acetamide 

1 62 N-benzy 1-2- {4-cEiorophenyl 4 ) -8-f luoro- 50 
N-methyl-3-oxo-2 f 3-dihydro [ 1 ] benzo- 
1 0 pyrano [4 f 3-clpyrazole-4-acetamide 

163 2- (4-chloropheny£)'^ 50 
phenethyl-2, 3-dihydro [1 ] benzppyrano- 

[4 , 3-£] pyrazoie-4-acetamide 

1 64 2- (4-chlorophenyl) -N- (2-cyanoethyl) -N- , 50 
1 5 methy l-3-oxo-2 , 3-dihydro [ 1 3 benzo- 

pyrano [4 , 3-c]^yrazole-4-acetamide 

165 2^(4-chlorophenyl)-N,N- (3-oxapent.a- 50 
methylene) -3-6x^-2 , 3-dihydro [1 ] benzo- 
pyrano [4 f 3-£] ^yrkzbl<5-4-acetamide 



50 



20 166 4 1 -chioro-2- ( 4-chlorophenyi) -N-inethy 1- 
3-oxo-2 , a-dihyd*© [1 ] benzopyrano [4 , 3-c] - 
pyrazole-4-acetahilide 

1 67 N-benzy 1-2- (4-fluorophenyl) -N-methyl- 50 
3-oxo-i , 3-dihydro [ 1 ] benzopyrano [4,3- 
25 c]pyrazole-4-acetamide 

1 68 2- (4-c^l6^ph^nyi) -N- (1 f 3r£i.oxolan-2- 50' 
ylmethyl) -N-meth^l-3-oxar-273-dihydro- . 
[1 ] benzopyrano [4; 3-c ]pyrazole-4- 
acetamide 
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Ex Compound Name .Minimum 

Effective 

Dose 

(mg/kg) 

5 169 methyl 4- [2- (4-chlorophenyl) -N-methyl- 50 

3- oxo-2,3-dihydro[1 ] benzopyrano [4, 3-c]- 
pyrazole-4-acetamido] benzoate 

170 2- j4-[2-(4-chlorophenyl)-3-oxo-2,3- 50 
dihydro [1 ] benzopyrano [4 , 3-c] pyrazole- 

10 . 4-acetyl]piperazin-l-ylJ ethyl acetate 

1 71 2- (4- [2- ( 4-chlorophenyl) -3-oxo-2 , 3- 50 
dihydro [1] benzopyrano [4 , 3-c] pyrazole- 

4- acetyl] piperazin-1 -yl] ethyl 
propionate 

15 172 N,N- (3-oxapentamethylene) -3-oxo-2- £50 
(4-trif luoromethylphenyl) -2 , 3- 
dihydro [ 1 ] benzothiopyrano [ 4 , 3-c] - 
pyrazole-4-acetamide 

1 73 N-ethyl-3-oxo-N-phenyl-2- (4-tri- ^50 
20 fluoromethylphenyl) -2, 3-dihydro [1 ] - 

benzothiopyrano ( 4 , 3-c] pyrazole-4- 
acetamide 

174 methyl 5- [2- (4-chlorophenyl) -3-oxo- 50 
2 , 3-dihydro [11 benzopyrano [4 , 3-£] - 

25 pyrazol-4-yl] -4-oxopentanoate 

1 75 2- (4-chlorophenyl) -4- (2-oxo-3-phenyl- 50 
propyl ) [ 1 ] benzopyrano [ 4 , 3-c ] pyrazol- 
3(2H)-one 



WO 91/11448 PCT/EP91/00154 



. TV 



Ex Compound Name . v- •? Minimum 

Effective 
Dose 
(mg/kg) 

5 176 2-(4-chlorqphenylJ-4-(2-oxo-3-phenoxy- 3 
propyl) [1 Jbenzopyrano. [4 , 3-c] pyrazol- 
3(2H) -one 

1 77 2- (4-chloropfaeijf l) -4- lJ2-cyalohexyl-2- 50 
oxoethyl) II ]beii2fcpyrano[4>;3-c]pyrazol- 

10 3(2H) -one 

178 2- ( 4-chloroplieiiya) -4- 1 2-cyclopropyl-2- 50 
oxoefcftyl} [1 Jbenzopyrano [4 ;3-c] pyrazol- 
3(2H)-one 

> ; 

1 79 2- (4-chlqroph5e4jl) -4- [4- (4-methoxy- $50 
1 5 phenyl) ^2-oxobBfeylrh[l ] benZbpyrano [4 , 3- 

£]pyrazol^> f2H) -one 

ISO 4 - [ 3 - ( 4 -chloro£$tenoxy ) :r^-^xppr opy 1 ] - 43 

:>- ■*::"> : .r - .-.3V 

2- {4-chlorophen$i) [1 ]:beilzOpyrano [4 f 3- 

c]pyfazol-3 (^L) -one / 

20 181 2- (4-(bhl^©p&ehyl>-4-i4r: (S^thyl- £50 
phenyl) -EbQ^bb^ylj 11 3 beftzppjinano- 
1 4 , 3-c] fiyrazol-r? ( 2H> —one : 



1 82 2- (4-chlorophenyl) -t4^ (3^cyclopentyl- £50 
2-oxopropyl>|11ibenzopyr^no [4 r 3— £}- 
25 pyrazol-3 (2ff)-pne 



183 



2- { 4-chlorophenyl) -4- [3- { 2 -me thy 1- 
phenp3^j-2^oxopirdpyl] [1 ]b$nzopyrano- 
[ 4 , 3-c] pyrazol^3/(2H) -one : 



$50 



WO 91/11448 ^ ^ PCT/EP91/00154 
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Ex Compound Name Minimum 

Effective 

Dose 

(mg/kq) 

5 184 2- (4-chlorophenyl) -4- (4-raethylthio-2- £50 
oxobutyl) [1 ] benzopyrano [4 , 3-£] pyrazol- 
3 (2H)-one 

185 2- (3, 4-dichlorophenyl)-4-(2-oxo-3^ £50 
phenoxypropyl) [1 ] benzopyrano [4 , 3-c] — 

10 pyrazol-3 (2H)-one 

186 2- (4-chlorophenyl)- 4- (3-methoxy-2-oxo- £3 (a) 
propyl) [1 1 benzopyrano [4 , 3-c] pyrazol-3- 
(2H)-one 

1 87 2- (4-chlorophenyl) -4-methyl-3-oxo-2, 3- ^3 
1 5 dihydro [ 1 ] benzopyrano [ 4 , 3 -c ] pyrazol-9- 

yl methyl malonate 

1 88 2- (4-chlorophenyl) -4-methyl-3-oxo-2,3- ^1 
dihydro [ 1 } benzopyrano [4 , 3-c] pyrazol-8- 

yl ethyl malonate 

20 189 2- (4-chlorpphenyl) -4-methy l-3-oxo-2,3- ^3 (a) 
dihydro [1 ] benzopyrano [4 f 3-c] pyrazol-8- 
yl methoxyacetate 

190 2- (4-chlorophenyl) -4-methyl~3-oxo-2,3- 50 
dihydro [1 ] benzopyrano [4 , 3-c] pyrazol-8- 

25 yl cyclopropane car boxy late 

1 91 2- (4-chlorophenyl) -4-methyl-3-oxo-2 , 3- ^c3 
dihydro [1 ] benzopyrano [4 , 3-£] pyrazol-8- 

yl 1 -adamantanecarboxylate 
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Ex Compound Name 



5 1 92 2- (4-chlorophenyl) -4-metHyl-3-oxo-2,3- 
dihydro [1 ] benzopyrano [4 , 3-c] •pyrazol-8- 
yl 3-phenylp>rpp|£>nate 



Minimum 
Effective 
Dose 
(mg/kg) 

50 



10 



193 2- ( 4-chlorophenyl) -4-methyl-3-oxo-2 , 3- 
dihydro .[ 1 ] benzopyrano [4 , 3-£] pyrazol- 8- 
yl pheny lace t ate - 



50 



15 



1 94 2- (4-chlorophenyi) -4-methyl-3-oxo-2, 3- 50 
dihydro [1 Jbenzopyrano [4 j3-c]pyrazol-8- 
yl 2-methoxybenz&ate . » 

1 95 2- {4-chlorophen^l) -4-methyl-3-oxo-2 , 3- 50 
dihydro [1 ] benzopyrano [4 , 3-£] pyrazol-8- 

yl 2-furoate 

1 96 2- (4-chlorophenyl) -4~inethyl«3~oxo-2 , 3- 50 
dihydro [1 ] benzopyrano [4; 3-o].pyrazol- 8- 

yl 2-thenoate 



20 197 



198 



25 



199 



2- (4-chlorophenyl) -4-methyl-3-oxo-2 , 3- 
dihydro [ 1 ] benzopyrano [ 4 , 3-£] pyrazol- 8- 
yl eye lobutaneeajrboxy late 

2- (4-chlorophenyJ) -4-methyl-3-oxo-2 , 3- 
dihydro { 1 ] benzopyrano [ 4 , 3-c ] pyrazol - 8- 
yl 2-raethylbenzoatte 

2- (4-chlorqphenyl) -4-methyl-3-oxo-2 , 3- 
dihydro [ 1 ] betnsqpyrano [4 , 3-c] pyrazol- 8- 
yl 4-chlorobenzoate 



$3 



^50 



v <50 
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Ex Compound Name 



Minimum 
Effective 
Dose 
(mg/kgr) 



200 2- (4-chlorophenyl) -4-methyl-3-oxo- 
2 , 3-dihydro [ 1 ] benzopyrano [4 , 3-c] - 
pyrazol-8-yl crotonate 



50 



201 2- (4-chlorophenyl) -4-methyl-3-oxo- 
2, 3-dihydro [1 ] benzopyrano- [4y3 -el - 

10 pyrazol-8-yl 4-methoxybenzoate 

202 2- (4-chlorophenyl) -4-methyl-3-oxo- 
2 , 3-dihydro [1 ] benzopyrano [4 , 3-c] - 
pyrazol-8-yl 4-methylbenzoate 

203 2- (4-chlorophenyl) -4-methyl-3-oxo- 
15 2 , 3-dihydro [ 1 ] benzopyrano [4 , 3-c] - 

pyrazol- 8-yl cyclopentanecarboxylate 

204 2- (4-chlorophenyl) -4-raethyl-3-pxo- 
2, 3-dihydro [1 ] benzopyrano [4 , 3-c] - 
pyrazol-8-yl eye lohexanecarboxy late 



<50 



£50 



50 



50 



20 205 2- (4-chlorophenyl) -4-methyl-3-oxo- 

2 , 3-dihydro [1 ] benzopyrano [4 , 3-c] pyrazol- 
8-yl 3-methylbenzoate 



50 



25 



206 2- (4-chlorophenyl) - 4 -methyl - 3 - oxo- 2,3- 
dihydro £1 ] benzopyrano [4 , 3-c] pyrazol-8- 
yl isonicotinate - - - 



^50 



207 Ethyl 2- (4-chlorophenyl) -3-0x0-8- 
phenylacetoxy-2 , 3-dihydro [1 ] benzo- 
pyrano [4, 3-c] pyrazole-4-acetate - 



50 
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Ex . Compound Name 



208 Ethyl 2- (4-chlc^rbphenyl)---8-methoxy- 
acetoxy-3-6xo-2, 3 -dihydro p3 ] - 
benzopyrano [4 , 3Vc] pyrazolei : -4-acetate 
0.3 methoxyacetic acid solvate 



Minimum 
Effective 
Dose 
(mg/kg) 

50 



209 2- (4-chlorophenyl) -4-ethoxycarbonyl- 
1 0 methyl-3-oxo-2 r J-dihydro tl ] benzopyrano- 

[4,3-£]pyrazol-8-yl methyl succinate 



50 



21 0 4 -methyl- 3 -oxo- 2- (4-trif luoromethyl- 
phenyl) -2 , 3-dihyidro [1 ] benzopyrano- 
[4 , 3-£] pyrazol^t^yl acetoxy acetate 

15 211 2- (4-bromophenyl) -4-methyl-3-oxo-2, 3- 
dihydro [1 ] benzopyrano [4 , 3-c] pyrazol-8- 
yl acetoxy acetate 



£50 



^50 



20 



212 2- (3 , 4-dichlorophenyl) -4-methyl-3- 
oxo-2 , 3 -dihydro tl ] benzopyrano [4 , 3- 
£]pyrazol-8-*yl methoxyacetate 



><50 



25 



213 2- (3 , 4-dichlorophenyl) -4-methyl-3^ 
oxo-2 , 3 -dihydro [1 J benzopyrano [4 f 3-£] - 
pyrazol-8-yl 3- (methylthio)^pf opionate 

214 2- (3 , 4-dichlorophenyl) -4-raethyl-3- 
oxo-2 , 3 -dihydro H ] benzopyrano [4 , 3-£] - 
pyrazol-8-yl acetoxyacetate 



^50 



50 



215 2- ( 3 , 4-dichlorophenyl) -4-mefehyl-3- 

oxo-2 , 3 -dihydro [ 1 ] benzopyrano [ 4 , 3-£] - 
pyrazol-8-yl methyl succinate 



v <50 
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Ex Compound Name 



5 216 2- (4-chlorophenyl) -4-methyl-3-oxo- 
2 , 3-dihydro [ 1 ] benzopyrano [ 4 , 3-c ] - 
pyrazol-9-yl methoxyacetate 



Minimum 
Effective 
Dose 
(mg/kq) 

50 



10 



217 cyclobutylmethyl 9-acetoxyacetbxy-2- ■ 

(4-chlprophenyl) -3-OXO-2, 3-dihydro { 1 ] - 
benzopyrano [4 , 3-jc] pyrazole-4-acetate 



450 



15 



218 cyclobutylmethyl 8-acetoxyacetoxy-2- 
( 4-chlorophenyl) -3-oxo-2 , 3-dihydro [1 ] 
benzopyrano [4 , 3-c] pyrazole-4-acetate 
0.5 hydrate f 0*35 acetoxyacetic acid 
solvate 



«50 



20 



219 Isopropyl 8-acetoxyacetoxy-2- (4- 

chlorophenyl) -3-oxo-2 , 3-dihydro [1 ] - 
benzopyrano [4 , 3-c] pyrazole-4-acetate 
0.2 hydrate, 0*5 acetoxyacetic acid 
solvate 



.£50 



220 2- (4-chlorophenyl) -4-methyl-3-oxo-, 2, 3- 
dihydrp [1 ] benzopyrano [4 , 3-c] pyrazol-9- 
yl methyl succinate 



S3 



25 



221 2- (4-chlorophenyl) -4-methyl-3-oxo-2, 3- 
dihydro [ 1 ] benzopyrano [4 , 3-c] pyrazol-8- 
yl methyl succinate 



«1 



222 2- (4-chlorophenyl) -4-methyl-3-oxo-2, 3- 
dihydro [ 1 ] benzopyrano [4 , 3-c] pyrazol-8- 
yl acetoxyacetate 
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— Compound Name 



5 223 



224 



10 



225 



2- ( 4-chloropb^nyX) -4-methyl-3-oxo-2, 3- 
dihydro [ 1 Jbenzqpyrano J 4, 3-c] pyrazol-8- 
yl 3- (methyl tlue^ropioEtate 

2- ( 4-chl9rophen^X^4-mel5hyl-3--oxo-2 , 3- 
dihydro [1 ] benzo^yrano [4 pyrazol-8- 
yl ethy 1 yi succinate 

2- (4-chloropheny|;) ^4-met£iyi--3-oxo-2 , 3- 
dihydro I VJ b^nzo^rano,f4 i ,3--c] pyrazol-8- 
yl benzoate ; . / " T /- ' . ; 



Minimum 
Effective 
Dose 
(mq/kq) 



50 



15 



226 2- (4-chldrophenyl) -4-meirthyl^3-oxo-2 :f 3- 
dihydrb [1 ] bejazopyrano [4,.3~ajpyrazol-9- 
y 1 benzqate 



50 



227 



20 228 



229 



25 



2^ (4-chlorophenyi) -4-me^yl-3-oxo-2,3- 
dihydro £1 Jbenzopyrano [4,3-b}pyrazol-8- 
yl nicotinqte 

2- (4-chXorophenya) : -4 T methyI-3 ; --oxo-2 , 3- 
dihydro [1 Jbenzopyrano [4, 3'^] pyrazol-8- 
yl 4-methoxybehzyl- malbnate 

2- ( 4-chlorophenyi:} -4-met^yJ-3-oxo-2 , 3- 
dihydro [1 ]benzp^|r5ft6 [4 r 3^cppyrazol-8- 
yl hydrogen maloliat^' 



50 



50 



50 



230 



2- ( 4-c&lq>ophen^ij T^-m.et^yX- 3-oxo-2 , 3- 
dihydro [1 ] benzop^ano [4 , 3-£]pyrazol-8- 
yl dime thy l.a^id^^cietate 



v<3 
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Ex Compound Name 



231 2- ( 4 - chl or opheny 1 ) - 4-me thy 1- 3 -oxo- 2 , 3 - 
dihydro [ 1 ] benzopyrano [4 , 3-c] pyrazol-8- 
yl (methylthio) acetate 



Minimum 
Effective 
Dose 
(mq/kq) 

50 



TO 



232 ethyl 8-acetoxyacetoxy-2- (4-chloro- 
phenyl) -3-oxo-2 , 3-dihydro [ 1 ] benzo- 
pyrano [ 4 , 3-c ] pyrazole-4-acetate 
hemihydrate acetoxyacetic acid solvate 



15 



233 2- (3, 4-dichlorophenyl) -3a-methyl-3- 
oxo-2 , 3,3a, 4-tetrahydro [ 1 ] benzothio- 
pyrano [4,3-£]pyrazol-8-yl ethyl 
malonate 



«3 



234 2- {3 , 4-dichlorophenyl) -3a-methyl-3- 
oxo-2 , 3 , 3 a , 4-tetrahydro [ 1 ] benzothio- 
pyrano [4 , 3-£] pyrazol-8-yl methoxyacetate 



«3 



235 2- {3 , 4-dichlarophenyl) -3a-methyl-3- 
20 oxo-2, 3 , 3a, 4-tetrahydro [1 ] benzothio- 

pyrano [4, 3-£}pyrazol-8-yl acetoxy- 
acetate 



^3 



25 



236 2- (3 , 4-dichlorophenyl) - Ja-methyl-3- 
oxo-2 , 3,3a, 4-tetrahydro [1 ] benzothio- 
pyrano [4 , 3-c] pyrazol-8-yl phenyl- 
acetate 



v<3 



237 2- (3 , 4-dichlorophenyl) -3_a-methyl-3- 
oxo-2 , 3 , 3a, 4-tetrahydro [ 1 ] benzothio- 
pyrano [4,3-£jpyrazol-8-yl benzoate 



<1 
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Ex Compound Name 



Minimum 
Effective 
Dose 
(mg/kg) 



5 238 2- (3 , 4-dichlordgfaenyl) -3a-methyl-3- 
oxo-2 , 3 , 3 a , 4-tetffeahydro [ 1 ] benzothio- 
pyrano[4,3-c]pyr;azol-8-yl methyl 
succinate 



239 2- (3 , 4-dichloropahenyl>-3a-methyl-3- 
10 oxo-2, 3,3a,4-t&tbahydro[l Jbenzothio- 

pyrano [ 4 , 3-c ] pyrazol-8-yl crotonate 

240 2- (3,4-dichlorQphenyl) -3a-Tnethyl-3- 
oxo-2, 3 , 3a, 4-te*trahydro [ 1 ] benzothio- 
pyrano [ 4 , 3-c] pyrazol-8-yl propionate 

15 241 2- (3 , 4-dichlordphenyl) -4^methyl-3- 
oxo-2 , 3-dihydro {1 ] benzothiopyrano- 
[4 , 3-c] pyrazol-S-yl acetoxyacetate 



X50 



v<50 



50 



242 3a-methyl-3-oxo-2-(4-trifluoromethyl-^ ^50 
phenyl)*-2 r S r 3a ^-tetrahydro [ 1 ] benzo- 

20 thiopyrano [ 4 , 3-^] pyrazol-8-yl acetoxy- 

acetate ■ - - 

243 2- (4-chlorophentfl) -3a-methyl-3-oxo- $50 
2,3,3a, 4-tetz-ali^drb [ 1 ] berizothiopyrano- 

[4 , 3-c] pyrazol-8-yl methoxya;cetate 

25 244 2-(4-fluorophenyl)-3a-methyl-3r-oxa-2-,3, $50 
3a , 4-te/trahydro [ 1 ] benzothiopyrano [4 , 3-c ] - 
pyrazol-8-yl acetoxyacetate- * 
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Ex Compound Name Minimum 

Effective 

Dose 

(mg/kg) 

5 245 Ethyl 2-(4-fluorophenyl)-3a-methyl-3- ^50 
oxo-2 , 3 , 3a , 4-tetrahydro [ 1 ] benzothiopyrano- 
[4,3-£]pyrazol-8-yl malonate 

246 3a-methyl-3-oxo-2- (4-txifluoromethyl- ^3 
phenyl) -2,3,3a, 4-tetrahydro [ 1 ] benzothio- 

1 0 pyrano [ 4 , 3-c] pyrazol-8-yl methoxy- 

acetate 

247 2-(4-fluorophenyl) -3a-methyl-3-oxo- 50 
2,3, 3 a - r 4-tetrahydro [ 1 ] benzothiopyrano- 
[4,3~c]pyrazol-8-yl me thoxy acetate - 

T5 248 2-(4-chlorophenyl)-3a-methyl-3-oxo- ^50 
2,3,3a, 4-tetrahydro [ 1 ] benzothiopyrano- 
[4,3-clpyrazol-8-yl acetoxyacetate 

249 Ethyl 3a-methyl-3-oxo-2- (4-trif luoro- ^50 
methylpheny 1 ) -2 , 3 , 3a , 4-tetrahydro [ 1 ] - 

20 benzothiopyrano[4,3-c]pyrazol-8-yl 
malonate 

250 4-Methyl-3-oxo-2- ( 4-trif luoromethyl- ^50 
phenyl ) - 2 , 3 -dihy dr o [ T ] benz o thiopyr ano- 
[4,3-£]pyrazol-8-yl acetoxyacetate 



25 251 Ethyl 4-methyl-3-oxo-2- (4-trif luoro- 

methylphenyl)-2 , 3-dihydro [ 1 ] beiizothio- 
pyrano[4,3-c]pyrazol-8-yl malonate 



£50 



Notes: 

(a) Active in each of two tests at 3 mg/kg 
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The compounds of the present invention also show 
activity in a variety of other ' in- vivo screens, which 
show the utility of the compounds as immunomodulants , 
particularly in suppressing the immune response. 
5 Administration of t!h£ compounds has been carried out 
orally or paxenterally . Some compounds have been 
found to be active, in a test which determines their 
effects on humoral immunity by assaying the sera 
collected at the end. of the oxazolone induced cutaneous 
10 hypersensitivity test described above (CH test) for 
changes in the amount- of anti-oxazolone antibody 
produced , and a Graft versus Host test similar to that 
used by Smith S R, Terminelli C, Kipilman C T and Smith 
Y*, J. Immunopharmacology 1 98 1 ; 3 (2) , 1 33-1 70 . 

15 For example , the compounds prepared in the 

following Examples wer,e also found to be active in the 
above-described antibody test after parenteral 
administration at 50 mg/kg. A compound was deemed to 
be active , if at a dose of 50 mg/kg it caused a 

20 decrease in the relative serum anti-oxazolone antibody 
concentration determined by an enzyme linked 
immunosorbent assay (EL ISA) by a factor of 0.5 or 
greater calculated by the following formula:- 



25 



O.D. (C^) - O.D. CT ) 



O.D. (C^) - O.D. (C 2 ) 



where O.D.fCj) is the optical density of the control 
serum at a dilution of 1/128 

O.D.(C 2 ) is the optical density of the control 
30 serum at a dilution of 1/256 



O.D.fT.,) is the optical density of the test 
serum at a dilution of 1/128 
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The control and test sera were diluted with 
phosphate buffered saline (pH 7.3) containing 0.05% 
v/v Tween 20 (trade name) . 

Compounds active in above test: 

5 Examples 77-79, 81-137, 139-140, 142-159, 161 , 164, 
166-7, 169-197, 199-240, 242-251. 



WO 91/11448 



- 149 - 



PCT/EP91/00154 



The following gpppounds j webe apfciyfe at or below 
50 mg/kg as defined -herein and were prepared in an 
analogous manner to those described herein: 



Ex Compound. Name : Melting 

Point (°C) 



258 2- (4-chlorophenyl) - 4 -me thy 1- 3 -oxo- 2 , 3- 115-188 
dihydro [1 lbenzopyrano [4 , 3-c] pyrazol-8- (dec) 
yl 4-morpholinomfethylbenSoate 

259 methyl 5~ [3-oxo-^- fc4-trif luoromethyl- 140-143 
1 0 phenyl} -2 , 3-dihydro [ i ] behzothibpyrano- 

[4 , 3-c] pyrazol-4-yl] - 4 -oxopenfeanoat e 

'.-».- • 

260 2- (3 r 4-dichlorp^henyl) -3a-methyl-3-oxo- 191-193 
2 , 3 r 3 a r 4-t£tra^yiiro [ 1 ] benzothiopyrano- 

[ 4 , 3-£ ] pyrazolr fr-y 1 2-th^noate 

15 261 2- (3 , 4-dichlpr;pp|4enyl) ^3a-methyl-3-oxo- 1 49-1 50 

*- V' .3'' ' 

2,3,3a, 4-tetrahydro [ 1 ] benzbthiopyrano- 
[ 4 , 3-c ] pyrazdl>-fi%y 1 nittotinate 

262 2- (3 , 4-d'iphlorophenyl>r.3gL i : iaethyl-3-oxo- 1 32-1 35 
2 , 3 , 3 a , 4-tetrahydiro [ 1 ] beSz^thiopyrano- 

20 [4,3-c]pyrazol-&*^l 3 -ifiefchy lbenz o a t e 

263 ethyl 2- (57chlor0-2^pyridyl) -8-hydroxy- 258-265 
3-oxo-2 r 3r,dih£di%;[-1 : ] benaopyrano [ 4 , 3-c] - (dec) 
pyrazole-4-acetate — 
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264 2- (2-methylpiperidino) ethyl 2- (4-chloro- 21 0-21 3 
phenyl) -3-oxo-2 , 3-dihydro H ] benzopyrano- 

5 [4,3-c]pyrazole-4-acetate hydrochloride 

265 2-[4, 5-bis (trif luoromethyl) -2-pyridyl] - 235-238 
4-methyl [ 1 ] benzopyrano [4 , 3-c] pyrazol- 
3(2H)-one 

266 2- (5-chloro-2-pyridyl) -N-ethyl-3-oxo- 181-184 
10 N-phenyl-2 r 3-dihydro[l]benzopyranor4 r 3- ... 

c] pyrazole-4-acetamide 

267 cyclobutylmethyl 2- (5-chloro-2-pyridyl) - 1 57-1 60 
3-OXO-2 , 3-dihydro [ 1 Tbenzopyrano [4 , 3-c] - 
pyrazole-4-acetate 

15 268 4- [3- (3-chlorophenoxy) -2-oxopropyl] -2- 193-1 95 
(4-chlorophenyl) Tl ] benzopyrano [4 , 3-c] - 
pyrazol-3 (2H) -one 

269 4- [3- (2-chlorophenoxy) -2-oxopropyl] -2- 21 5-21 7 
(4-chlorophenyl) [l)benzopyrano [4, 3-c}- 

20 pyrazol-3 (2H) -one 

270 2- (4-chlorophenyl) -4-methyl-3-oxo-2 , 3- 153-1 56 
dihydro 1 1 ] benzopyrano [ 4 , 3-c] pyrazol- 8- 

yl 4- (4-methylpiperazin-l-ylmethyl) - 
benzoate -hydrochloride hydrate 

25 271 4-methoxybenzyl 2-<3,4-dichlorophenyl)- 188-190 
3-OXO-2 , 3-dihydro [ 1 ] benzothiopyrano- 
[4, 3-c] pyrazole-4-acetate 
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Point (°C) 



272 2-acetoxyacetoxyetJiyl 2* (4*-chloro- 131 
phenyl) -3-oxo- 2 , 3-dihydr© [ 1 ] benzopyrano- 

5 [ 4 , 3-c] pyr^zole-4-acetate 

273 2- (4-chlorophenyl) -4-methyl-3-oxo-2, 3- 147-1 51 
dihydro [1 ] benzopyrano [4 , 3-c7pyrazol-8- 

yl 4-diethylaminoi^thylbjsnzoate 

274 2- (4-chlorophenyl) -4-methyl-3-oxo-2, 3- 305-31 0 
1 0 dihydro [ 1 ] benzopyirano [4 , 3-c] pyrazol-8- (dec) 

yl glycinate (0.9) hydrochloride 

275 4- (2-oxo-3-phenylpropyl) -2- (4-trif luoro- 1 73-1 75 
roethylphenyl) [1 ] benzothiopyrano [4 , 3-c] - 
pyrazol-3 (2H)-one . 

15 276 4-methoxybenzyl 3-bxo-2- (4-trif luoro- 137-138 
methylphenyl) -2 , 3 -dihydro [ 1 ] benzothio- 
pyrano [4 , 3-£] pyrazole-4-acetate 

277 2- (5-chloro-2-pyridyl) -9-methoxy-4- 254-256 
methyl [ 1 ] benzopyrano [ 4 , 3-c ] pyrazol- 

20 3(2H)-one 

278 2- (4-chloropheiiyl>^4- (4-methyl- 221-223 
sulphonyl- 2-oxobutyl) [1 ] benzopyrano- 

[4 , 3-c] pyrazol-3 (2H) -one 

><^\ 

279 2- (4-chlbrophenyl%^4-methyl-3-oxor-2 ,3- 192-1 93 
25 dihydro [1 Jbenzopyrtino [4, 3-£]pyrazor-8- 

yl tert-butoxycaLr^xamiddace±ate 
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Melting 
Point (°C) 



280 4- 13- (4-iaethoxyphenyl) -2-oxopropyl] 
2-(4-trifluoromethylphenyl) [1]- 
henzothiopyrano [4 , 3-c] pyrazol-3 (2H) • 



one 



184-187 



10 



281 2- (4-chlorophenyl) -4- [3- (4-mefchoxy- 1 78-1 80 
phenyl) -2-oxopropyl] [ 1 ] benzopyrano- 

[4 , 3-£] pyrazol-3 (2H) -one 

282 2- (3, 4-dichlorophenyl) -3a-methyl-3- 141-14 2 
oxo-2 , 3 , 3 a , 4-tetrahydro [ 1 ] benzothio- 
pyrano[4,3-c]pyrazol-8-yl 4-methoxy- 

benzoate 



283 2- (3 , 4-dichlorophenyl) -3a-methyl-3- 
1 5 oxo-2 f 3 , 3a, 4-tetrahydro [1 Jbenzothio- 

pyrano [4 , 3-c] pyrazol-8-yl 2-furoate 



189-190 



20 



284 2- (3 , 4-dichlorophenyl) -3a-methyl-3- 
oxo-2 , 3 , 3a r 4-tetrahydro [ 1 ] benzothio- 
pyrano [4, 3-c] pyrazol-8-yl 4-chloro- 
benzoate 



170-173 



285 2- (3 , 4-dichlorophenyl) -3a-methyl-3- 
oxo-2 , 3 , 3a, 4-tetrahydro [1 ] benzothio- 
pyrano [4 , 3-c] pyrazol-8-yl 3- (methyl- 
thio) propionate 



97-99 



25 286 2- (2-thienyl) ethyl 3-oxo-2- (4-trif luoro- 
methylphenyl) -2 , 3-dihydro [1 ] benzothio- 
pyrano[4 , 3-c Jpyrazole-4-acetate 



144-146 
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288 4- (2-oxo-3-ptienoxypropyl) -2- (4- 205-208 
trif luoromethylphenyl) [1 ]benzothio- 

5 pyrano[4,3r-c]pyrazol-3 (2H)-one 

289 2-methoxyethyl 3-oxo-2- (4-trif luoro- 134-137 
methylphenyl) -2 , 3-dihydro [TJ benzothio- 

pyrano [4 , 3-c] pyrazole-4^ace£ate 

290 2-morpholinoethyl 3-oxo-2- (4-tri- 154-156 
1 0 f luoromethylphenyl:) - 2 , 3-dihydro [ 1 ] - 

benzothiopyr ano { 4 , 3-c ] pyf azole- 4 - acetate 

291 4- (3-methoxy-2-oxopropyl) -2- (4-tri- 1 48-1 50 
f luoromethylphenyl) [1 ] benzothiopyr ano- 
[4,3-c]pyraz61-3?f2H) -one 

1 5 292 4- [2-OXO-3- (2-thienyl) propyl] -2- (4- 1 69-179 

trif luoromethylphenyl) II ]benzothio- 
pyrano [4 r 3-d]pyrazol-3 (2H) -one 

293 Tetrahydro-2H-pyran-4-yl 3-oxo-2-(4- 172-175 
trif luor i omethylphenyl) , -2 , 3-dihydro [ 1 ] - 

20 benzothiopyr ano [4 , 3-c] pyrazole-4-acetate 

294 2- (3 f 4-dichlorophehyl) -3a-riiethyl-3- 1 23-1 26 
oxo-2 , 3 , 3a , 4-tetrahydro P ] benzothio- 

pyrano [ 4 , 3-cl pyrazol-6-ryl propionate 

295 2- (3 , 4-dichloropfcenyl) -3a-methyl-3- 113 
25 oxo-2, 3 , 3a,4-tetrahydrotl ] benzothio- 
pyr ano [4 , 3-c] pyrazol-6-yl acetoxyacetate 
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Ex Compound Name 



Melting 
Point (°C) 



296 2- (4-chlorophenyl) -4- [2-oxo-3-(2- 

thienyl) propyl] [ 1 ] benzopyrano [ 4 , 3-c] - 
pyrazol-3 (2H) -one 



135-138 



297 2- (4-chlorophenyl) -N-cyclopropyl-N- 
cyclopropylmethyl-3-oxo-2 , 3-dihydro- 
[ 1 ] benzopyrano [4 , 3-c] pyrazole-4-acetate 



160-162 



298 2- (4-chlorophenyl)-4- [4- (2-chloro- 
T 0 phenyl) -2-oxobutyl] [1 ] benzopyrano- 

[4, 3-c] pyrazol-3 (2H) -one 



166-168 



299 Cyclobutylmethyl 2- (4-chlorophenyl) - 
6-methoxy-3-oxo-2 , 3-dihydro [1 ] benzo- 
pyrano [4 , 3-c] pyrazole-4-acetate 



164-166 



15 300 N-Benzy 1-2- (4-chlorophenyl) -N-cyclo- 
pentyl-3-oxo-2 , 3-dihydro [1 ] benzo- 
pyrano [4 , 3-c] pyrazole-4-acetamide 



197-199 



301 2- (5-Chloro-2-pyridyl) -6 f 8-difluoro- 21 8-223 
4 -methyl [ 1 J benzopyrano [4 , 3-£] pyrazol- 

20 3(2H)-one 

302 Ethyl 4-methyl-3-oxo-2- (4-trif luoro- - 146-147 
methylphenyl) -2 , 3-dihydro [7 ] benzo- 
thiopyrano [4 , 3-c[pyrazol-8-yl 

malonate - 
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Claims 



. AT 

1 . A compound of formula 1 



10 




in which X represents.' axyge^.-.or sulphur; 



when X represents oxygen or sulphur R«j represents 
hydrogen or togethef ff Vith • R^ represents a bond; R 2 
together with either one of Ely and R 3 represents a 
bond; R 3 together v With '%£ther one " of R 2 and R 4 
represents a bond; R 4 rep£e&eqats hydrogen or together 
with R^ represents a bond; 

or when X repirfe'sdnts * suIpJiiir, R^ and R^ represent 
a bond f represents .methyl and R^ and R 5 represent 
hydrogen; 

Z represents VQHf= or when X represents oxygen; 
15 2 represents -CH= when "X represents sulphur r 

R 5 represents hydrogen when R 3 represents methyl, 
or R 5 represents, CH - £ g i 



, R 6 



when R 3 represents a bond together with either one 



20 of R 2 arid 



PCT/EP91/00154 

Rg represents hydrogen , halo , s (°) n Y -j 9 carboxy, 
carbamoyl, a carboxylic acyl group , an esterified 
carboxyl group or CONR^R^; 
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R gl represents hydrogen or methyl; 

5 or Rg and R g , together with the carbon atom to 

which they are attached represent cyclopropyl; 

R 7 represents hydrogen , halo, trif luoromethyl, 

C T c alkyl, methoxy or 8(0) Y.; 
1— o mi 

R g represents hydrogen, halo or trif luoromethyl; 

10 Rg , represents hydrogen, halo or trif luoromethyl; 

R 9 and R-jQf which may be the same or different, 
represent halo; or R g represents hydrogen and R^ 0 
represents hydrogen, halo, trif luoromethyl nitro, C^_g 
alkyl, alkoxy, hydroxy or a carboxylic acyloxy 

1 5 group ; 

R 12 represents methyl, ethyl or C 3i-g cycloalkyl 
and R^^ represents c -,_ 6 alkyl optionally substituted by 
cyano, phenyl, a 3-8 membered non-aromatic heterocylic 
group, a 5 or 6 membered heterocyclic aryl group or 
20 C 3«8 c y c l° a *kyl' or R -j3 represents phenyl optionally 
substituted by C 2 -6 alkoxycarbonyl or halo; or 

R 1 2 and R^ 3 together with * the nitrogen to which 

they are attached represent a 3-8 membered non-aromatic 

heterocylic group which may be substituted by a C~ r 

z— 6 

25 acyloxy (C^g) alkyl group; 

Y 1 represents C-j_g alkyl; 

n is 0 , 1 or 2 and m is 0 or 1 ; 
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or a phannaceuticaliy acceptable salt thereof; 
provided that: 

I). when X is oxygen t Z is -CH= and: 

a) Rg represents c V-g /;*\alkylcarbamoyl , then R 1Q 
represents a * fcarbd^jHlic acyloxy group other than 
acetoxy; or • •{. 1 



b) 



when 



^6 



represents hydrogen, halo, 



S(0) n Y lf 



carbamoyl, carfcoxy, ^ 2 -6 fcarbonyl , C 2 _ g alkanoyl 

. , together; : With the carbon atom to 



or when R g and R j 
1 0 which they are attached form cylopropyl then 

represents a carbbxyiic acyloxy group other than C 2 _ g 
alkanoyloxy; or 



10 



R 3 and R 4 form a bond, 



c) when and R 2 form abond, 

R^ , f R Q , fe 0 , # / R« and each represent hydrogen, R y 



6" V'iJ*9^ 
1 5 represents ciiloro ; then Rg 

4-raethoxybenzyloxycarbonyl; or 



does not represent 



20 



II) When X is sulphur and a) R^ represents methyl; or 
b) R g represents; Itydrogen, carboxy, S (0) T> Y 1 , C 0 _ a 



S(0) n Y r 



'2-6 



alkoxycarbdnyl , carbamoyl ,:. or' C 1 ' ^ dialkylcarbamoyl, 
then R 1Q represent^ ■ ; a r ca^bpSylic "acyloxy group other 
than acetoxy I-' " • *\ 



2, A compound according to claim 1 represented by 
formula II ■ ; 




II 
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in which R g 'represents hydrogen. 

3. A compound according to either one of claims 1 and 
2 wherein R g represents C0 2 (CH 2 ) p J in which p is 0-3 
and J represents cyano, hydroxy, C 3 _ 8 cycloalkyl, c 
5 alkanoyloxy, C 2 _ 6 alkoxycarbonyl , C^_ g . alkoxy, C^~^ 
alkoxy (C r _ g ) alkoxy, C^g alkylthio, or J represents a 5 
or 6 membered non-aromatic heterocyclic group 
containing .1 or 2 heteroatoms selected from oxygen, 
sulphur or— nitrogen; a 5 or 6 membered aromatic 
10 heterocyclic group containing 1 or 2 heteroatoms 
selected from oxygen, sulphur or nitrogen or a 
carbocyclic aryl group, each of which groups is 
optionally substituted by C,_ fi alkyl, c.,_ 6 alkoxy 
or halo. 

15 4 . A compound according to either one of claims 1 and 
2 wherein R g represents C0 2 NR 12 R 13 in which R 12 
represents ethyl and R 13 represents phenyl. 

5. A compound according to either one of claims 1 and 
2 wherein R g represents COGHjK ia which K represents 
c -j_ 4 alkoxy or phenoxy. 



6. A compound according to any one of claims 1 to 5 
in which R 1 Q represents hydrogen, hydroxy, halo, g 
alkoxy or C^g alkyl. 

7. A compound according to any one of the preceding 
25 claims in which R 1Q represents tfCO(CH 2 ) p L in which p is 

0-3 and L represents hydrogen, C 3 _ 1 , cycloalkyl; 
di(c l-6 alkyl) amino; C 2 _ g alkanoyloxy; C 2 _ g alkoxy- 
carbonyl, C^g alkylthio; c,_ 6 alkoxy; adamantyl or 
phenyl optionally substituted by C 1-g alkyl, C 
30 alkoxy or halo. . 1-6 

8. A compound according to claim 7 in which R is 
substituted in the 8- or 9- position. 10 
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9. A compound according to either one of claims 7 and 
8 in which Rg represents hydrogen or C 2-6 
alkoxycarbonyl and Rg"' represents hydrogen. 

10. A compound according to claim 1 represented by 
formula IV 



R 



7 




in which R ? represents halo or trifluoromethyl, R g 
represents hydrog;en or halo, Rg, represents hydrogen or 
halo and Rg represents hydrogen. 

11. A compound according to claim 1 represented by 
10 formula V 




in which Rg* represents .hydrogen, R 14 represents OR 15 , 
R 1g or NR 12 R 13 in which R^ 2 represents methyl or ethyl, 
R 13 'represents C T- ^ alkyl optionally substituted by 
cyano, phenyl, a 3-8 membered non-aromatic heterocyclic 
15 group containing 1 or 2 heteroatoms selected from 
oxygen, sulphur or* nitrogen, a 5 or 6 membered 
heterocyclic aryl grpup containing 1 to 3 heteroatoms 



10 
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selected from oxygen, sulphur or nitrogen or R 1 3 
represents phenyl optionally substituted by C 2-6 
alkoxy carbonyl or halo ; or R-j 2 and R^ 3 together with 
nitrogen to which they are attached form a 3-8 membered 
5 non-aromatic heterocyclic ring which may contain a 
further" heteroatom selected from oxygen, sulphur or 
nitrogen which may be substituted by a C n r 

2— o 

acyloxy (Cj_g) alkyl group; and R 15 and R^gr which may be 
the same or different, represent optionally substituted 
groups selected from C^_ g alkyl; C 2 -6 alkenyl;. C 3 _ 10 
cycloalkyl; a 3-8 membered non-aromatic heterocyclic 
group containing 1 or 2 heteroatoms 'selected from 
oxygen, sulphur or nitrogen; phenyl; a 5 or 6 membered 
heterocyclic aryl group containing 1 to 3 heteroatoms 
15 selected from oxygen, sulphur or nitrogen; R^ 
represents hydrogen and R^ Q represents hydrogen, 
hydroxy, halo, C-|_g alkoxy or alkyl. 

12* A compound according to claim 1 represented by 
formula VI 



VI 




20 in which R g ' represents hydrogen, R 14 represents °R 15 f 
R lg or NR 12 R 13 in which R 1 2 represents methyl or ethyl, 
R^ 3 represents alkyl optionally substituted by 

cyano, phenyl, a 3-8 membered non-aromatic heterocyclic 
group containing T or 2 heteroatoms selected from 

25 oxygen, sulphur or nitrogen, a - 5 or 6 membered 
heterocyclic aryl group containing 1 to 3 heteroatoms 
selected from oxygen, sulphur "or nitrogen or R^ 3 
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represents phenyl " : 'optionally substituted by C 2-6 
alkoxycarbonyl or halo; or and R 13 together with 

nitrogen to which they are attached 'form a 3-8 membered 
non-aromatic heterocyclic ring which may contain a 
5 further heteroatom selected from oxygen, sulphur or 
nitrogen which may be substituted by a C 2 _ g 
acyloxy {C 1 _ 6 )alkyl. group; and R 1 5 and R lg , which may be 
the same or different, represent optionally substituted 
groups selected from alkyl; C 2 _ g alkenyl; C 3 _ 1Q 

10 cycloalkyl; a 3-8 membered non-aromatic heterocyclic 
group containing 1 or 2 heteroatoms selected from 
oxygen, sulphur or nitrogen; phenyl; .a 5 or 6 membered 
heterocyclic aryl group containing 1 to 3 heteroatoms 
selected frpm oxygen, sulphur or nitrogen; R g 

15 represents hydrogen, and R^ Q represents hydrogen, 
hydroxy, halo, alkoxy or C^g alkyl • 

13. A compound according to claim 1 represented by 
formula VII 




R 6 

in which R g f represents hydrogen and R g represents 
20 hydrogen, C 2 _ g alkoxycarbonyl ©r C 1-g alkylthio, R 17 
represents optionally substituted groups selected from 
C,_ 6 alkyl; ^C^^Jjilkenyli 1 cycloalkyl; a 3-8 

membered non-aromatic heterocyclic group containing 1 
or 2 heteroatoms selected" from oxygen, sulphur or 
25 nitrogen; phenyl r ar 'S or- 6 menjbered heterocyclic aryl 
group containing 1 ; or- 2 heteroatoms selected from 
oxygen, sulphur or nitrogen. 
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14. A compound according to claim 1 represented by 
formula VIII 



R 17 OCO 




VIII 



in which R 17 represents optionally substituted groups 
selected from C 1 _ g alkyl, C 2 _g alkenyl, cyclo- 
alkyl r a 3-8 membered non-aromatic heterocyclic group 
containing 1 or 2 heteroatoms selected from oxygen, 
sulphur or nitrogen; phenyl; a 5 or 6 membered 
heterocyclic aryl group containing 1 or 2 heteroatoms 
selected from oxygen, sulphur or nitrogen. 



10 



15 



15. A compound according to any one of claims 1-6 
represented by formula IX 




xn 



represents hydrogen or methyl; 



IX 



which R gl „ r * ~ g 

represents hydrogen, halo, c 2 _g alkanoyl, C 2 _ g alkoxy- 
carbonyl, 3(0) carbamoyl, carboxy J or R and R- 

Hi O 6 

together with a carbon atom to which they are attached 
represent cyclopropyl; R 7 represents hydrogen , halo, 

4« 



alkyl, 



txifluoromethyL, methoxy, C. _ alkyl, S(0) Y, ; 
represents hydrogen, halo or trifluoromethyl? R r 
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represents hydrogen*; halo ot trifluororaethyl ; Rg and 
R , which maV be the same -indifferent , each represent 
halo; or R g represents hydrogen and R 10 represents 
hydrogen, halo, : trjjluoroikethyl, hydroxy, nitro, C 2 _ g 
5 alkanoyloxy, C 1-6 a3Jtyl or C 1-g " alkoxy. - 

16. A compound selected front 

- cyclobutylmethyl 2- ( 4-'chlorophenyl) -3-oxo- 2 , 3- 
dihydro [1 ] benzopyrano [4 , 3-c] pyrazole-4-acetate 

2 -hydroxys t^iyl -2*- (4-chlorophenyl) -3-oxo- 2, 3- 
1 0 dihydro [ T ] benzopyrano [4 ., 3-d] pyrazole-4-ace tate 

2-thiomorpholinoethyl*' 2- (4-chlorophenyl) - 3-oxo - 
2 , 3-dihydro CI 1 benzopyranoiH, 3-c ] pyrazole-4-acetate 



2- (4-chloropfeeTi|iy:^4- C2^okd-3-phenoxypropyl) [1]- 
benzopyrano [.4 , 3-*o] pyrazol>?3.(.2H) -one 

1 5 2- (4-chlorophenyl) -4~meth^l-3-oxO-2 ,-3-dihydro [1 ] - 

benzopyranS[4 , 3r-^] pyrazpl-8-yl (3-methyithio) - 
propionate " : Sz " * - 

2- (4-chlorophen^l) -4-methyi-3-oxo*-2, 3-dihydro [1 ] - 
benzopyrano [4 , 3-c] pyra«ol-8-yl diraethylamino 
20 acet&te?: 



1 % ■• 



Ethyl 8^acetoxy|cetQxy^2- Circhlorophenyl) -3- 
oxo-2 , 3-dihydro t T] benzopyrano [ 4 , 3-c] pyrazol- 
4-acetate ■*- ; : 

2- (4-chlorophenyl) -4vmethyl-3-oxo-2 f 3-dihydro [1 ] - 
25 benzopyrai^[4 f 3-^pyrazoX-^-yl ethyl malonate 

2- (3 , 4-dichlorophenyl) -3a-methyl*3-oxo-2 , 3 , 3 a, 4- 
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- A - 

tetrahydro [1 Jbenzothiopyrano [4 , 3-c] pyrazol-8-yl 
methoxy acetate. 

17. A pharmaceutical composition comprising a compound 
of formula I 

Be* 



10 




5 in which X represents oxygen or sulphur ; 

when X represents oxygen or sulphur R 1 represents 

hydrogen or together with R 2 represents a bond; R 2 

together with either one of B.^ and R 3 represents a 

bond; R together with either one of R„ and R 

2 4 

represents a bond; R 4 represents hydrogen or together 
with R 3 represents a bond; 

or when" X represents sulphur, R 1 and R 2 represent 
a bond, R 3 represents methyl and R 4 and R g represent 
hydrogen; 

15 2 represents -CH= or -N= when X represents oxygen; 

Z represents -CH= when X represents sulphur; 

R 5 represents hydrogen when R 3 represents methyl, 

or R c represents CH - r,_, 
5 i 6 

20 R 

o 

when R 3 represents a bond together with either one 

of R n and R„ ; 
2 4 
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Rg represents hydrogen, halo , >S<0) n Y 1 , carboxy, 
carbamoyl, carboxylic acyl group, an esterified 
carboxyl group or CONR 12 R 13 ; 

R gt represents hydrogen or. methyl; 

5 or R,. and R- 1 together with the carbon atom to 

O 0 

which they are attached represent cyclopropyl; 

R ? represents -hydrogen, halo, trif luoromethyl , 
C^g alkyl, methoxy or S (0) m Y; 

R g represents .hydrogen, halo or trif luoromethyl; 

10 R gl represents hydrogen, halo or trif luoromethyl; 

R g and R«| 0 r which may be the same or different, 
represent- halo; or'X|l g represents hydrogen and R 1 Q 
represents hydrogen, Jialo, trifJLuoromethyl, nitro, C-|_g 
alkyl, C^g alkoxy, hydroxy or a carboxylic acyloxy 
15 group; 

R 12 represents methyl, or ethyl or cycloalkyl 
and R- _ represents C n c alkyl optionally substituted by 
cyano, phenyl, a 3-8 membered non-aromatic heterocylic 
group, a 5 . 6 . membered heterocyclic aryl group or 
20 C 3_8 c Y c lP a ?- lc yl? or . R i3 represents phenyl optionally 
substituted by C 2 -6 alko ^ ca rbonyl or halo; or 

~. 

R 1 2 and R^ 3 together with' the nitrogen with to 
which they are attached represent a 3-8 membered 
non-aromatic heterocylic group, which may be substituted 
25 by a C 2 _ g acyloxy (C 1-g ) alkyl group; 

represents G^.g alkyl; 
n is 0, 1 or 2 and m is 0 or 1 
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or a pharraaceutically acceptable salt thereof, 
provided that.: 

I) when X is oxygen, Z is -CH= and: 

a) R g represents C 1-6 dialkylcarbamoyl, then R_ 
5 represents a carboxylic acyloxy group other than 
acetoxy; or 



b) when R g -represents hydrogen, halo, s (0) Y 
carbamoyl, carboxy, C 2 _ g alkoxycarbonyl , C 2 _ g alkanoyl 
or when R g and R g , together with the carbon atom to 
10 which they are attached form cylopropyl then R 
represents a .carboxylic acyloxy group other than C 7 ° 
alkanoyloxy; 2-6 



II) When X is sulphur, Z is -CH=, and a) R 3 represents 
methyl; or b) R g represents hydrogen, carboxy, SfO)^, 
15 C 2-6 alkoxycarbonyl, carbamoyl or C, g 

dialkylcarbamoyl, then R ] Q represents a carboxylic 
acyloxy group other than acetoxy. 

18. A pharmaceutical composition according to claim T7 
in unit dosage form. 

20 19. A method of treating diseases with an 
immunological association in a mammal in need of such 
treatment comprising the administration of a 
therapeutically - effective amount of a compound of 
formula I as defined in claim 17. 

25 20. A compound- -of formula 1 as defined in claim 17 for 
use as an immunomodulatory agent. 



22. A compound of formula X 
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XH 



in which R ? , Rg, R 8 ' > Rg and R 1Q are as defined in 
claim 1 and Z is nitrogen. 

22. A c ompound of formula XIV 




XIV 



in which R 3 , R g and. are as defined in claim 1 and 



v 10 

represents carbamoyl^ or COOR 3Q and R 3Q represents C 1-4 
alkyl or benzyl. 



represents "'a-" carboxylic acyloxy group, 



29 



23 . A process to -prepare a compound of formula 1 

R 8 ' 




in which X represents oxygen or sulphur; 
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R q together with R 2 represents a bond? R 3 together 
with R 4 represents a bond? 

Z represents -CH= or -N= when X represents oxygen? 

5 2 represents -CH* when X represents sulphur; 

R- represents CH - R-, 

R 6 

R g represents hydrogen, halo, SfO)^ , carboxy, 
carbamoyl, a carboxylic acyl group, an ester if led 
10 carboxyl group or CONR 12 R 13 ; 

R gl represents, hydrogen, or methyl? 

or Rg and R gl together with the carbon atom to 
which they are attached represent cyclopropyl? 

R ? represents hydrogen, halo, trif luoromethyl , 

15 C- alkyl, methoxy or S(O) Y, ? 
i—o - mi 

R g represents hydrogen, halo or trif luoromethyl? 
R gt represents hydrogen, halo or trif luoromethyl; 



20 



R 9 and R 1Q , which may be the same or different, 
represent halo? or R g represents hydrogen and R^ 
represents hydrogen, halo, trif luoromethyl, nitro, C 1 " 
alkyl, C^g alkoxy, hydroxy or a carboxylic acyloxy 
group? 

R 12 represents methyl, ethyl or C 3 _ g cycloalkyl 
and R 13 re P resents c -\s alkyl optionally substituted by 
25 cyano, phenyl, a 3-8 membered non-aromatic heterocylic 
group, a 5 or 6 membered heterocyclic aryl group or 
C 3-8 c y cloa lkyl or * 13 represents, phenyl optionally 
substituted by C 2 -6 alkoxycarbonyl .or halo? or 
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/I fe d 

R 12 and R., 3 together wit* the nitrogen to which 
they are attached represent a" 3-8 membered non-aromatic 
heter ocy lie group" -w/hich may ; be substituted by a C 2 _ g 
acyloxy ( C 1 _ g ) alkfl group ; 

5 Y 1 represents ...C.j fr6 alfcyl; 

n is 0 , 1 or 2 a&d m is JO or 1 ; 
or a pharmac^utically acceptable salt thereof; 
provided that: ,- : -« ! i* 

t .■.■*' 

I) when X is oxygen, Z is -CH= .and: 

10 a) R g represents C 1-6 dialkylcarbamoyl , then R 

represents a carboxylic acyloxy group other than 
acetoxy; or 

*'-"*■ 

b) when R g represents hydrogen, halo, S (0) * r 
carbamoyl, carboxy, jO^g aikoxycarbonyl, C 2 _ g alkanoyl 

1 5 or when R g and R^/- r together with the carbon atom to 
which they are attached f prm ; cylopropyl then R^ ■ 
represents a carboxylic acyloxy group other than C„ r 
alkanoyloxy; or 

c) when R 1 and form, -,a bond, R 3 and R 4 form a bond, 
20 R gl , R 8 , R 8 , , and R 1Q each ; . represent hydrogen, R ? 

represents : chloro , _ "then R g • , does not represent 
4-methoxybenzyloxycarbonyl; or ' " 

II) When X is sulpkux. ,.and' R & represents hydrogen, 
carboxy, SCO)^, " aikoxycarbonyl, carbamoyl, or 
C 1-6 dialk y 1 carbamoyl , then R^ ^ represents a carboxylic 
acyloxy group other; than acetoxy :- 



25 



a) comprising oxidising a compound of formula I in 
which R ] repr^^ts;.|iydrogeB',. "t 2 a »d R 3 represent a 
bond and R 4 ..repnefeen^, -hydrogen -and X, Z, R 5 , r ? , r 
30 R 8 »,.R g and R 1(J are as therein- defined ; 
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b) comprising reacting a compound of formula X 

.R 7 




or a tautomer thereof, with; a compound of formula XI 



Re' — CH — CR22^23 
R 6 



in which R 22 represents (0Q> 2 and R 23 represents OQ or 
NQ' 2 ; or R 22 represents (SQ) 2 and R 23 represents SQ or 
5 NQ' 2 ; or R 22 represents =NH and R 23 represents OQ or 
SQ; or R 22 represents =0 and R 23 represents a leaving 
group and Q and Q' represent a C^ 4 alkyl group or a 
benzyl group; 

c) in which R fi is selected from a carboxylic acyl 
TO group comprising reacting a compound of formula X 
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with a compound of ^formula XIIa« 
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or a tautomer thereof, or a compound of formula Xllb 



R-i B C 




Xllb 



or a tautomer thereof , in which R 1 6 represents an 
optionally substituted group selected from _^ alkyl, 



'2-6 



alkenyl , 



C 3^10 cycloalkyl , 



3-8 member ed 



non-aromatic heterocyclic group, a carbocyclic aryl 
group or a 5 or 6 numbered heterocyclic aryl group and 
R 24 and R 25 which may be the same or different, 
represent a Cj^g" alkyl group or a benzyl group; 

10 d) comprising reacting a compound of formula XIII 



Bp' 




XIII 



27 
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in which R 2g represents hydrogen or a tautomer thereof , 
or in which R 2fi represents a group C0R 28 in which R 2g 
represents hydrogen, an optionally substituted C 

i —4 

alkyl group or benzyl and R 2? represents COCHRgRg f , 
with a base. 

24. A process to prepare a compound of formula 1 



S 




in which X represents oxygen or sulphur; 

R^ represents hydrogen; R 2 together with R 3 
represents a bond; R 4 represents hydrogen; 

10 Z represents -CH= or -KM when X represents oxygen; 

Z represents -CH= when X represents sulphur; 

Rc- represents CH - R g , 



15 Rg represents hydrogen r halo, S (O) Y.j , carboxy, ^ 

carbamoyl, a carboxylic acyl group, an esterified 
carboxyl group or CONR 12 R 13 ; 



R gl represents hydrogen or methyl; 
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or Rg and R g , together with the carbon atom to 
which they are attacked represent cycloprbpyl; 

R 7 represents hydrogen , halo, trif luoromethyl, 
C 1-g alkyl, methoxy or SfO)^; 

5 Rg represents hydrogen, halo or trif luoromethyl; 

R gl represents hydrogen, halo or trif luoromethyl; 

R 9 and R T0 » which may be the same or different, 

represent "halo; or " R g represents- hydrogen and R^ Q 

represents hydrogen, halo, trif luoromethyl, nitro, 

10 alkvl, C. - alkoky, hydroxy or a carboxylic acyloxy 
i — o 

group; 

R 12 represents methyl/'ethyl or C 3-8 c Y c : loalk y 1 
and R 13 represents fr|_ 6 alkyl optionally substituted by 
cyano, phenyl, a 3-8 membered 'non-aromatic heterocylic 
15 group, a 5 or 6 membered heterocyclic aryl group or 
c 3_8 c Ydo*l*Yl, or R 13 represents phenyl optionally 
substituted by C 2 _ 6 J?&lkoxycarbonyl or halo? or 

R 12 and R 13 together with the nitrogen to which 
they are attached represent a 3-8 membered non-aromatic 
20 heterocylic group which may be substituted by a C 2 _ 6 
acyloxy {C^ _g j alkyl group; 

Y 1 represents Cj_^ alkyl; 
n is 0 , 1 or 2 and m is 0 or 1 ; 
or a pharmaceutically acceptable salt thereof; 
25 provided that: 

I) when X is oxygen, Z is -CH= and: 
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a) E g represents c 1-g dialkylcarbamoyl, then R^ 
represents a carboxylic acyloxy group other than 
acetoxy; or 

b) when R- represents hydrogen, halo, S(0) Y, , 

o n I 

5 carbamoyl, carboxy, c 2 -6 alkoxycarbonyl, C 2 _ g alkanoyl 

or when R g and R gl together with the carbon atom to 

which they are attached form cylopropyl then R 1 Q 

represents a carboxylic acyloxy group other than C 2 _ g 

alkanoyloxy; or 

10 II) When X is sulphur and R g represents hydrogen, 
carboxy , S (O) ^ , C 2 _ g alkoxycarbonyl , carbamoyl , or 
Cj_ g dialkylcarbamoyl, then R 1 represents a carboxylic 
acyloxy group other than acetoxy:- 

a) comprising reducing a compound of formula I 
15 wherein R^ and R 2 represents a bond; R 3 and R 4 

represent a bond; and R gr R ? , R g , R gl , R g and R., Q are 
as herein defined; or 

b) comprising reacting a compound formula XIV 




XIV 



in which R 3 represents hydrogen, R 5 represents CHR g R g 1 , 
20 R 2g represents COOR 3Q or carbamoyl and R 3Q represents a 
c 1_4 alkyl group or a benzyl group with a compound of 
formula XV 
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AITS 




XV 



H 2 N^NH Z " Rg 



25. A prbce^s to" prepare a pdmpound of formula I 



in which X represents sulphur, R q and R 2 represent 
a bond, reprifeif&s methyl and R 4 and R 5 represent 

hydrogen; ' : ■>••:. ^ 

vk" 

5 Z represents -CH=; 

R ? represents f hydrogen, halo, trif luoromethyl, 
C 1-ft alky 1 , methoxy or S ( 0 ) 1 ; 

., . '• \ ; > ■ ' '•■ . 

R Q represents?* hydrogen/ - halo or trif luoromethyl; 
R 0 , repres^nt^ hydrogen, • halo or trif luoromethyl; 

1 

10 R A and R n ' which may be the same or different, 

represent halo; or R g represents hydrogen and R^ Q 
represents hydrogeji? kalo, - trif luoromethyl, nitro, C«|_g 
alkyl, C 1-g alkoxg, hydroxy / or a carboxylic acyloxy 
group ; - - /r 
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R 12 represents methyl, ethyl or C 3 _ 8 cycloalkyl 
and R 13 represents C^g alkyl optionally substituted by 
cyano, phenyl, a 3-8 membered non-aromatic heterocylic 
group, a 5 or 6 membered heterocyclic aryl group or 
5 c 3_ 8 cycloalkyl or R 13 represents phenyl optionally $ 
substituted by C 2 _ g alkoxycarbonyl or halo; or 

§ 

R 12 and R 13 together with the nitrogen to which 
they are attached represent a 3-8 membered non-aromatic 
heterocylic group which may be substituted by a C 2 g 
10 acyloxy (C^g) alkyl group; 

Y 1 represents Cj_g alkyl; 

n is 0, 1 or 2 and m is 0 or 1; 
or a pharmaceutical^ acceptable salt thereof, provided 
that R 1Q represents a carboxylic group other than 
15 acetoxy, 

comprising reacting a compound of formula XIV 




XIV 



in which R 3 represents methyl, X represents S, ' R 5 
represents hydrogen R 2g represents COOR 30 or carbamoyl 
and R 30 represents a C 1-4 alkyl group or a benzyl group 
20 with a compound o^ formula XV 




XV 



H 2 N-NH 



*Z R 8 
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in which Z represents - -CH="i 



26. A process to prepare a compound of formula I 




in which X represents oxygen or sulphur; 

when X represepfcs oxygen or sulphur R- represents 
5 hydrogen "or together with ; :R^ represents a bond; R 2 
together with either* one" of K R- knd R- represents a 
bond; R 0 "■ together" * with Either one : of R- and R, 
represents a bond'; R represents hydrogen or together 
with R 3 represents a^bond; 

10 or when X -represents sulphur , R^ and R 2 represent 

a bond f R^ repreke&ts metfhyl and R 4 and R 5 represent 
hydrogen; ^ 

Z represents -Cp= : or -N^ when X represents oxygen; 

> ••••-*•- 

., s - 

15 Z represents -CH= when X represents sulphur; 

R 5 represents ^drogen* When R- represents methyl, 

or R. repre'senti . CH - , ' 

J ? E 6 , . . 
when R 3 represents a bond together with either one 

20 of R 2 an'd.'R^i' *^T\"" ^ ' 
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At2 

R g represents hydrogen , - halo , S(0) n Y T , carboxy, 
carbamoyl., a carboxylic acyl group, an esterified 
carboxyl group or CONR 12 R 13 ; 

R gl represents hydrogen or methyl; 

5 or R 6 and R g , together with the carbon atom to 

which they are attached represent cycloprOpyl; 

R ? represents hydrogen, halo, tr if luoromethyl , 

C. alkyl, methoxy or S (O) Y, ; 
1 — D m i 

R 8 . represents hydrogen, halo or trif luoromethyl? 

10 R 8 « represents hydrogen, halo or trif luoromethyl; 

R g and R 1Q , which may be the same or different, 
represent halo; or R Q represents hydrogen and R 1 Q 
represents hydrogen, halo, trif luoromethyl , nitro, C, g 
alkyl, C 1 _ g alkoxy, hydroxy or a carboxylic acyloxy 
15 group; 

R 12 re P re sents methyl, ethyl or C 3 cycloalkyl 
and R 13 represents C 1-6 alkyl optionally substituted by 
cyano, phenyl, a 3-8 membered non-aromatic heterocylic 
group, a 5 or 6 membered heterocyclic aryl group or 
20 C 3-8 c y cloalk yl»* or R 13 represents phenyl optionally 
substituted by C 2 _ g alkoxy carbonyl or halo; or 

R., 2 and R 1 3 together with' the nitrogen to which 
they are attached represent a 3-8 membered non-aromatic 
heterocylic group which may be substituted by a C 
25 acyloxy (C^g) alkyl group; 2 ~ 6 

Y T represents C^g alkyl; 

n is 0 , 1 or 2 and m is 0 or 1 ; 
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or a pharmaceutical^ acceptable salt thereof; 
provided that: 

I) when X is oxygen, Z is -CH« and: 

a) R g represents i dialkylcarbamoyl , then 

5 represents a carbosjylic acyloxy group other than 
acetoxy; or 

b) when R g represents" hydrogen, halo, s{0) 
carbamoyl, carboxy, C 2 _ g alkoxycarbonyl, C 2 _ g alkanoyl 
or when R g and R g , together with the carbon atom to 

1 0 which they are attached form cylopropyl then R 
represents a carboxy lie acyloxy group other than C 
alkanoyloxy;. or 

c) when R 1 and R_ form a bond, R, and R. form a bond. 
Rgtf Rg, Rg,, R & and R 1{) each represent hydrogen, R ? 

15 represents chloro, then R g does not represent 
4-methoxybenzyloxycarbonyl; or 



II) When 



X is sulphur and a) ' R 3 represents methyl; or 



b) R g represents hydrogen, carboxy, SfO^Y-j, C 2 
alkoxycarbonyl, carbamoyl, or C,_ 6 dialkylcarbamoyl, 
20 then R 1Q represents a carboxylic acyloxy group other 
than acetoxy:- 

a) in which R g represents -CHR g R g ' and R g is selected 
from CONR 12 R 13 or ; . an esterified carboxy 1 group, 
comprising reacting a^ompoundl of formula I' 
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in which R 10 ' represents R 1Q , R 5 represents -CHR a R gt , 

R^ represents COA and A represents a leaving group, 

with an amine of formula NHR 12 R 13 or an alcohol of 

formula R 15 OH in which R 15 represents an optionally 

5 substituted group selected from C- - alkyl, C- c 

\ — 5 * 2 *"" 6 

alkenyl, c 3 _i 0 c Y closi ^ k Y 1 ^ a 3 *" 8 membered non-aromatic 
heterocyclic group, a carbocyclic aryl group or a 5 
or 6 membered heterocyclic aryl group respectively; 

b) in which R^ q is selected from a carboxylic acyloxy 
10 group comprising reacting a compound, of formula I 1 




8 
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AS \ 



I 

V 



in which R 5 represents -CHRRg f , R & represents R g and 
R 10 f represents hydroxy with an acylating agent. 

27, A compound of formula 1 




in which X represents oxygen or sulphur; 

5 when X represents oxygen or sulphur R n represents 

hydrogen or together with R^ represents a bond; R 2 
together with either one 'o* and R 3 represents a 
bond; R 3 together with either one of R 2 and R 4 
represents a bond; R 4 represents hydrogen or together^ 
10 with R 3 represents a bond; 

or when X represents sulphur/ R 1 and R 2 represent 
a bond, R 3 represents methyl and R 4 and R 5 represent 
hydrogen; 

Z represents -CH=; 

T5 r represents hydrogen when R 3 represents methyl, 
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i IV 

or represents CH - Rg, 

^6 

when represents a bond together with either one 
of and R^; 

5 Rg represents hydrogen, halo, S (0) , carboxy, 

carbamoyl, a carboxylic acyl group, an esterified 
carboxyl group or CONR 12 R 13 ; 

R gl represents hydrogen or methyl; 

or Rg and R gl together with the carbon atom to 
10 which they are attached represent cyclopropyl; 

R 7 represents hydrogen, halo, trif luoromethyl , 

C- c alkyl, methoxy or S (O) Y. ; 
t ™o **" mi 

Rg represents hydrogen, halo or trif luoromethyl; 

Rg, represents hydrogen, halo or trif luoromethyl; 

15 R g and R^ Q , which may be the same or different, 

represent halo; or R^ represents hydrogen and R 1 Q 
represents hydrogen, halo, trif luoromethyl , nitro, C^^g 
alkyl, C<j_g alkoxy, hydroxy or a carboxylic acyloxy 
group; 

20 R^ 2 represents methyl or ethyl and R^ 3 represents 

C|_g alkyl optionally substituted by cyano, phenyl, a 
3-8 membered non-aromatic heterocylic group, a 5 or 6 
merabered heterocyclic aryl group; or R 13 represents 
phenyl optionally substituted by C 2 _ g alkoxycarbonyl or 

25 halo; or 

R-j 2 and R 13 together with the nitrogen to which 
they are attached * represent a 3-8 membered non-aromatic 
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* 1$ $ 

heterocylic group .which may. be substituted by a C 
acyloxy (C T-6 ) alkyl • grbuf>; 

Y 1 represents C T _ g allcyl; 

n is 0 , 1 or 2 i&nd m is 0 or 1 ; 
or a pharmaceutical!^ acceptable salt thereof; 
provided that: 



10 



I) when X is oxygen and: 



R g represents ^ 1 _ g 
represents a rcarbdxylic 



a) 



dialkylcarbamoy 1 , then ^ 
box^lic ^cyloxy group other than 



acetoxy; or 



15 



b) when R g represents hydrogen, halo, 5(0)^,. 
carbamoyl, carboxy, C^s a ^oxycarbohyl f C 2 _ g alkano Y 1 
or when R g and R^,-- together with the carbon atom to 
which they are attached form cyclopropyl then R^ 
represents a carboxylic acyloxy group other than C 2 g 
alkanoyloxy; or 



20 



c) 



when R 1 and R 2 form a bond, R 3 and R 4 form a bond, 
l 8' R 8 f/ R 9 an ^ R 10 e * ch represent hydrogen, R ? 



represents chloro, then 
4-methoxybenzyloxycarbohyl ; or 



does not represent 



25 



II) When X is sulphur and a) R 3 represents methyl;, or 



b) 



l g represents Jfc§<drogen, carboxy, 



S(0) n Y T 



2-6 



alkoxycarbonyl , carbamoyl, or ,C,_ 6 di alky 1 carbamoyl, 
then R 1 Q represents carboxylic acyloxy group other 
than acetoxy. 
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